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EXECUTIVE SUMMARY

Land-based pollutants are one of the major factors impairing the health of West Maui’s watersheds
and coral reefs. In response, the West Maui Watershed Plan is being developed under Section 729
of the Water Resources Development Act (WRDA) of 1986 which authorizes the development of
multi-purpose, multi-objective watershed plans developed in cooperation with Federal, State and
local government entities.

The US Army Corps of Engineers and the State of Hawai‘i Department of Land and Natural
Resources are cosponsors of this plan. The West Maui Watershed Plan collaborative planning
process draws upon the efforts and resources of Federal, State and private entities and on ground
representation via the West Maui Ridge 2 Reef Working Group.

The West Maui Watershed Plan will serve as a guide to restore and enhance the health and
resiliency of West Maui coral reefs and nearshore waters through the reduction of land-based
pollution threats from the summit of Pu‘u Kukui to the outer reef. These efforts will be guided by
the values and traditions of West Maui. The Plan’s objectives are to:

e Reduce land-based sources of pollution impacts to Maui's coral reefs through the year 2065 to
reduce further decline of the coral ecosystem.

e Empower the West Maui community to steward the terrestrial and coral resources and drive
good decision-making that benefits the resources and community over the next 50 years.

e Protect and restore native ecosystems of West Maui to benefit nearshore resources through 2065.

The Kahana, Honokahua and Honolua Watersheds Characterization Report evaluated watershed
processes and determined land uses and activities that might be generating pollutants, and
provides the basis for identifying management practices to remediate pollutants in this Kahana,
Honokahua and Honolua Watersheds Strategies and Implementation Report. Both reports are
interim reports of the West Maui Watershed Plan. The two reports for the Kahana, Honokahua and
Honolua watersheds, together with the two volumes of the Wahikuli-Honokowai Watershed
Management Plan, will assist in inventorying and forecasting conditions for the overall five-
watershed West Maui Watershed Plan and provide needs, opportunities and measures for
evaluation and selection of a long-term integrated strategy.

ES.1 Pollutant Source Prioritization and Data Gaps

Pollutant sources are prioritized based on available information, including water quality and land
use data, as detailed in Chapter 2 Priorities and Implementation Strategy.

Nearshore water turbidity data and observed rainfall runoff indicate that Kahana, Ka‘opala,
Honokahua and Honolua subwatersheds are significant sources of sediments to nearshore waters.
During recent field work USGS verified that streams and gulches bordering on former agricultural
lands have sediment terraces from field and road creation. Smaller gulches have 1 to 3 meter deep
terraces, and larger stream valleys have 3 to 7 meter deep sediment terraces. Because every
subwatershed contained agricultural fields at one time, all are sediment sources.

=) ES-1 PO GROLP7O
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Testing of nutrients by DOH in nearshore waters has recently begun. Because of this data gap,
land uses inform pollutant source identification. The well-maintained landscaping in Napili,
Kapalua, Honokahua and Honolua are assumed to be sources of nitrogen and pesticides.

Data gaps for prioritization of pollutant sources and measures are presented in Chapter 2 and in
Table ES.1.

Guidance in this document is provided primarily through proposed actions called measures.

Policy Measures are policies that can prevent or reduce pollutant sources to improve water
quality and reduce impacts on the coral reef ecosystem. These are described in Chapter 3.

Management Measures are actions that can prevent or reduce pollutant sources to improve
water quality and reduce impacts on the coral reef ecosystem. Management measures may
include Best Management Practices (BMPs) that have been evaluated and accepted to be
effective means to prevent or reduce pollutant sources. These measures are found in
Chapters 4, 5, and 6.

The priority policy and management measures are found in Chapter 2 and a complete listing of
measures is found in subsequent chapters. Chapter 7 lists outreach initiatives, actions for
implementing this plan via behavioral changes to affect implementation of management measures.

The data gaps are prioritized by timeframe based upon how soon information is needed to inform
pollutant sources or measure identification (Table ES.1).

Table ES.1 Data Gaps Summary

DATA GAPS

Immediate/Short-Term Priority Data Gaps

Sediments Locations in Streams & Gulches Not Yet Surveyed

Identification of Management Measures to Address Accumulated Stream and Gulch Sediments
Effectiveness of Existing Desilting Basins

Storm Water System Mapping

Regional Drainage Analysis

Testing of Water Quality Samples for Nitrogen Stable Isotope Ratios (Delta N-15)
Well Testing for Nitrogen

Identification of Cesspool Locations

Baseline Testing for Current Use Contaminants

Mid-Term Priority Data Gaps

—|IZOmmON|=|>

J | Further Research on Pollutant Impacts on Corals
K | Genetic Testing of Coral Offshore and Coral Larvae Sources in Southern West Maui
L | Waste Water System & Connections Assessment
M | Bacteriological Testing
N | Submarine Ground Water Discharge
Long-Term Priority Data Gaps
O | Periodic Testing for Emerging Contaminants of Concern
P | Land Use / Cover Hydrology Impacts
Q | Streamflow Data

ES-2 70_(_ ROUP 70
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ES.2 Priority Policy Measures

Priority policy measures (Chapter 3) include measures that:

ES.3

Streams and gulches are a major source of sediment reaching the ocean. Priority management
measures for stream and gulch areas (Chapter 4) and for agricultural and conservation lands
(Chapter 5) are ones that:

1)

2)

3)

4)

Remove barriers to implementation to reduce watershed pollutants

Provide the foundation or framework upon which measures can be can be built
Can directly reduce land based pollution including:

0 Comprehensive County Storm Water Management Plan

0 Enforcement of Temporary Construction Storm water BMPs

0 Post Construction Storm water Ordinance: Drainage Master Plan Requirement
0 Requirement for BMP Management Plans and Reporting by Large Scale Nutrient and
Pesticide Users

Water Quality Monitoring Program

Agricultural Conservation Plan Requirement for Ag Lands

0 Storm Water Fees Establishment

o O

Stream & Gulch/Agricultural & Conservation Management Measures Priorities

Stop sediment from entering streams and gulches
Ongoing sedimentation issues should be addressed.
e Push Pile Assessment and Stabilization

e Stream Crossings Stabilization

e Access Road Improvements

Prevent future sedimentation sources

Best management practices can prevent sedimentation from future activities.
e Construction Best Management Practices

e Grazing Best Management Practices

e “Go Time” Wildfire Plan

Keep existing in stream sediment deposits from moving down stream to the ocean

There are significant information gaps where sediments are located and types of
management measures to best stabilize sediment terraces.

o Identification of Sediment Terraces in Streams and Gulches

e Researching, Piloting and Implementation of Stream/Gulch Bank Management Measures
* Restoration of Traditional Lo‘i Kalo

Address current instream sediment movement

It is best to address instream sediments where they exist. If there are limited management
measures to stabilize sediments in place, downstream mitigation will also be necessary.
e Kahana Desilting Basin Maintenance

o Desilting Basin Monitoring and Analysis

e Desilting Basin Retrofits

e Potential New Desilting / Sediment Basins

ES-3 70(‘_ ROUP 70
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5) Increase ground water recharge and slow surface flows
Where the land is covered with trees and plants, rainfall can infiltrate into the ground and
is slowly released into streams and nearshore waters. This can reduce the pulses of storm
water in stream and decrease the forces that erode the sediment terraces.
e Conservation Boundary Fencing
e Active Ungulate & Invasive Weed Management
e Landscape Restoration

ES.4 Priority Urban Measures

The priority urban measures include management measures (Chapter 6), policy measures (Chapter
3) and outreach initiatives (Chapter 7). Priorities are due to their overall positive impact on
reducing pollutant contributions.

Urban Policy Measure Priorities
e Comprehensive Storm Water Management Plan

e Low Impact Development Requirement for development, redevelopment and
improvement projects > 1 acre (State, County and private sector) to incorporate LID
measures into design and construction

e Increased Enforcement of Construction Storm water BMPs
e Storm Water Fee Establishment

e Golf Courses and Landscaping BMP Management Plans

e Pool and Vehicle Wash Water Discharge Policy

e Storm Water Management Asset Mapping

e Regional Drainage Analysis

Urban Management Measures Priorities
¢ Roadside Erosion (Honoapi‘ilani Highway and Lower Road)
e Cesspool Identification and Conversion
e Urban Storm Water Management Retrofits

As water quality data and drainage and storm water system maps are available, specific
pollutant sources and geographic areas can be targeted. In the meantime, urban retrofits
are encouraged throughout the three watersheds where opportunities exist.

The urban outreach initiatives are discussed below.

ES.5 Priority Outreach Initiatives

The priority outreach initiatives (Table ES.2) are from Chapter 7. The highest overall priority for
outreach is to continue funding watershed and outreach coordinators to organize and
communicate outreach initiatives and facilitate implementation of policy and management
measures.

£5-4 §OCHOI7O0
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Table ES.2 Priority Outreach Initiatives

Outreach Initiatives

1) West Maui Kumuwai Campaign

2) Community Stewardship Program

3) Construction Industry Outreach on Storm Water
Best Management Practices

4) Low Impact Development Training

5) Landscapers and Property Managers Outreach

6) Pu’u Kukui Watershed Preserve Public Outreach Campaign

Next Steps

The collective efforts of government agencies, landowners, non-profits, residents and visitors are
all important components of an adaptive management approach to implemented a watershed plan
to improve the health of coral reef ecosystems.

The adaptive management approach involves implementation, assessment implementation
impacts and adjusting future implementation strategies toward achieving the overall goal. The next
steps for implementation of the Kahana, Honokahua and Honolua Watershed Strategies and
Implementation Plan include:

Filling data gaps to identify priority areas/pollutants and prioritize management measure
locations

Implementing priority policy and management measures and outreach initiatives
Piloting measures to assess effectiveness (e.g. stream management measures)
Assessing pilots for broader implementation

Monitoring to adjust implementation of future measures.

Adaptive management and implementation strategies will be further discussed in the follow-on
five watershed West Maui Watershed Plan.

ES-5 poc_;R(j)L P70
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1.0 INTRODUCTION

1.1 West Maui Watershed Plan Overview

Nearly 30% of the West Maui coral reef cover has been lost over the last 30 years. Impacts to the
coral reef and declines in watershed health are due in part to the history of land use changes
including loss of forestland, plantation era agricultural practices, legacy sediments in streams and
gulches, stream channelization, and urban development. These land uses have resulted in land-
based pollutants, which impair water quality and adversely impact the marine ecosystem.

The West Maui Watershed Plan is being developed under Section 729 of the Water Resources
Development Act (WRDA) of 1986. Section 729 of WRDA 1986 authorizes the development of
watershed plans that are multi-purpose and multi-objective in scope and developed in cooperation
with Federal, State and local government entities. Consistent with Section 729, West Maui
Watershed Plan will identify alternative strategies for restoring coral reefs and protecting
watersheds by reducing land based pollution. The West Maui Watershed Plan will look at actions
to modify existing infrastructure and land-based pollution inputs interfering with the health and
recovery of nearshore coral reefs. The study will evaluate the five (5) watersheds along the West
Maui coastline, which includes Wahikuli, Honokowai, Kahana, Honokahua and Honolua in
Figure 1.1.

The US Army Corps of Engineers and the State P
of Hawai‘i Department of Land and Natural
Resources (DLNR) are cosponsors of this plan.
The West Maui Watershed Plan collaborative
planning process draws upon the efforts and
resources of Federal, State and private entities
and on the ground representation via the West
Maui Ridge 2 Reef Working Group.
Collectively this entire interactive and
collaborative process is called the West Maui
Ridge to Reef (West Maui R2R) Initiative.

This West Maui Watershed Plan: Kahana,
Honokahua  and  Honolua  Watersheds
Strategies and Implementation Report identifies
policy and management measures to help
restore coral reefs by addressing land-based
pollution impacts as well as empower the
West Maui community to steward terrestrial
and coastal resources and restore native |[icgend

ecosystems. The report also includes an overall West Maui Watershed Plan Area
report strategy, public education plan and — it s
Offshore West Maul Watershed Plan Area

monitoring plan to evaluate the effectiveness |, """
. . ==
of implementation.

Figure 1.1 West Maui Watershed Plan Area
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This report along with the Kahana, Honokahua and Honolua Watersheds Characterization Report
and the Wahikuli and Honokowai watersheds reports will be compiled into a larger
comprehensive West Maui Watershed Plan scheduled for completion in 2017 (Figure 1.2).

West Maui Watershed Plan The West Maui Watershed Plan
for all 5 watersheds develops a framework and selects a
recommended strategy based on US
Army Corps of Engineers Section
729 Authority

‘West Maui
Watershed Plan

Wahikuli-Honokdwai Kahana, Honokahua & Honolua
Watershed Management Plan Watershed Management Plan
Wahikuli-Honokowai

Rt et i Watershed Management Plan

e e e — compl'ered in 2012
ST el T e

to be completed in 2017

Project Implementation:
Long Term

s e Kahana, Honokahua & Honolua
=y e i'_")». E‘j Watershed Management Plan
= e JH= s to be completed in 2016
hed St ies & Watershed Strategies &
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Figure 1.2 West Maui Watershed Plan Efforts: Purposes and Timeframes

1.1.1 West Maui Watershed Plan Focus and Collaboration

The focus of the comprehensive West Maui Watershed Plan is identification of policy and
management measures (projects) to restore and enhance the health and resiliency of the West
Maui coral reefs and nearshore waters by reducing land-based pollution threats from the summit of
Pu’‘u Kukui, to the outer reef.

This plan supports a US Coral Reef Task Force interagency priority initiative that was identified as
a national action item for the National Ocean Council in 2011. Other partners include the State of
Hawai‘i Department of Health (DOH), National Oceanic and Atmospheric Administration
(NOAA), Environmental Protection Agency (EPA), Natural Resources Conservation Service (NRCS),
US Geological Survey (USGS), US Fish and Wildlife Service (FWS) and National Fish and Wildlife
Foundation (NFWF). The participating State and Federal agencies meet regularly and are referred
to as the Funding and Agency Support Team, or “FAST” (Figure 1.3).

Maui representation is comprised of two groups, the West Maui Ridge 2 Reef Working Group
(WMR2RWQ), and the Ridge to Reef (R2R) Hui. Members of the WMR2RWG include
representatives from the large landowners such as Maui Land & Pineapple, Inc. (ML&P), tourism
sector, agricultural sector, Native Hawaiian community, Non-Governmental Organizations
(NGO), Maui County and DLNR Division of Aquatic Resources (DAR) Maui office.
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Figure 1.3 West Maui Watershed Plan Framework

The Working Group is chaired by DAR and provides input on community concerns and priorities
to the FAST. The Ridge to Reef (R2R) Hui is a loosely affiliated group of community and NGO
representatives that have also provided support to the West Maui watershed planning initiative.
Organizations in the R2R Hui include Ka’anapali Makai Watch, Coral Reef Alliance, Project
S.E.A.-Link, Maui Nui Marine Resources Council, Surfrider Foundation, The Nature Conservancy,
University of Hawai‘i and many more. Collectively this entire interactive and collaborative process
is called the West Maui Ridge to Reef (West Maui R2R) Initiative. The West Maui Watershed
Coordinator has a critical role in facilitating the WMR2RWG, serving on the FAST, coordinating
with the R2R Hui and conducting outreach to the local community.

E| 1-3 ’.GRO_LI.I_P ?O



WEST MAUI WATERSHED PLAN

Kahana, Honokahua & Honolua Watersheds Strategies and Implementation Report

1.1.2 Plan Vision, Goal and Objectives

The plan vision, goal and objectives were collaboratively developed by the FAST and other
stakeholders to articulate and guide the West Maui Watershed Plan and are listed below in Figure
1.4.

Vision

West Maui’s coral reef ecosystem is diverse and abundant because of consistent community
and agency support for reducing impacts from ma uka to ma kai.

Goal

Restore and enhance the health and resiliency of West Maui coral reefs and nearshore
waters through the reduction of land-based pollution threats from the summit of Pu‘u Kukui
to the outer reef. These efforts will be guided by the values and traditions of West Maui.

Objectives

* Reduce land-based sources of pollution impacts to West Maui’s coral reefs through
the year 2065 to reduce further decline of the coral ecosystem.

* Empower the West Maui community to steward the terrestrial and coral resources
and drive good decision-making that benefits the resources and community over the
next 50 years.

* Protect and restore native ecosystems of West Maui to benefit nearshore resources
through 2065.

Figure 1.4 Vision, Goal & Objectives for the West Maui Ridge 2 Reef Initiative and West Maui
Watershed Plan

1.1.3 Planning Constraints & Considerations

Planning constraints and considerations were identified through the collaborative planning
process. Constraints are restrictions that limit the extent of the planning process. For West Maui
Watershed Plan these include the need to:

¢ Avoid any additional loss of the flood plain (in accordance with Executive Order 11988 Flood
Plain Management).

e Minimize impacts to cultural sites and landscapes.

e Minimize the proliferation of alien species.

e Minimize loss of ongoing livelihood in West Maui.

e Minimize loss of shoreline access or recreational opportunities.

e Minimize community divisiveness during the planning or implementation of the study actions.

Planning considerations were identified that will need to be carefully considered in the
development of the watershed plan. These include the following:

e Most of the land is held in private ownership, and therefore any recommended strategies need
to take into account the willingness and ability of the landowners to implement the
recommended actions.
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e There are many different landowners in the lower watershed making coordination a challenge.

e There is limited availability of water storage and retention throughout the five watersheds.

e There is an increasing demand for housing in West Maui, which is one of the drivers behind
the proposed urban development and change in land use from agriculture to urban.

e Much of the agricultural land is planned for development therefore any long-term management
strategies must address the planned development pressures.

1.1.4 Planning Process Timeline

The West Maui watershed planning process is being developed in multiple phases. Based on input
from stakeholders, this phased planning process allows for implementation of short- and mid-term
solutions to address identified priorities, while planning for long-term solutions that will be
addressed in the comprehensive West Maui Watershed Plan. The West Maui Watershed Plan will
also incorporate information that is still being collected (e.g. more detailed stream and gulch
analysis and coral coverage data).

The Kahana, Honokahua and Honolua Watersheds Characterization Report, along with the
Wabhikuli-Honokowai Watershed Management Plan Watershed Characterization will provide the
basis for Chapters 1, 2, and 3 of the more comprehensive West Maui Watershed Plan. This
Kahana, Honokahua and Honolua Watersheds Strategies and Implementation Report, along with
the Wahikuli-Honokowai Strategies and Implementation volume will provide measures for
alternative formulation and evaluation in the West Maui Watershed Plan.

1.1.5 Public Involvement

While this document does not have a National Environmental Policy Act (NEPA) requirement for
public involvement, public outreach has been prioritized as an essential component to the success
of the plan. Public engagement in the watershed management planning process will be a key
factor in garnering community support and in successfully developing and implementing the plan.

To date there have been five public meetings to gather stakeholder input into the planning process.
The first two meetings were held to obtain public input on the Wahikuli-Honokowai Watershed
Plan. The third meeting was on the comprehensive watershed planning process. The fourth public
meeting, held in November 2014, provided the public with an opportunity to review maps and
data gathered for the characterization of the northern three watersheds of Kahana, Honokahua and
Honolua. Community input has been positive, and issues raised during the public process have
been incorporated into the planning process. Key concerns raised were for proposed management
strategies to consider Hawaiian values and traditions, and for management measures to avoid
further hardening of the landscape. A fifth public meeting coincided with release of the draft
Kahana, Honokahua and Honolua Watersheds Strategies and Implementation Report. Additional
community input will be sought when the comprehensive West Maui Watershed Plan draft is
completed.

Input has also been gathered through frequent public outreach events held to raise awareness about
watershed issues. These have ranged from an annual “Ridge to Reef Rendezvous” to volunteer
conservation and monitoring activities, and the planting of two community rain gardens at shoreline
beach parks. The West Maui Watershed Coordinator has played a key role in gathering public input
through public outreach events and reaching out to various community groups and members.
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1.2 Kahana, Honokahua and Honolua Watersheds
1.2.1 Report Area

The Kahana, Honokahua and Honolua watersheds are located in West Maui (Figure 1.5). The ma
kai boundary of the study area extends from Kahana Beach up to Lipoa Point, and encompasses
the communities of Kahana, Napili and Kapalua. The study area extends ma uka into Mauna
Kahalawai also known as the West Maui Mountains and ma kai to the outer reef. The focus of this
report is on the upland and freshwater contributors of land-based pollution impacts to the
nearshore.

1.2.2 Kahana, Honokahua and Honolua Watershed Management Goals

The goal of this watershed management plan is to guide actions to restore and protect water
quality and aquatic life. This may be achieved in part through meeting appropriate water quality
standards. However, the strength of the plan to achieve this goal is through assessment of the
pollutant sources and identification of solutions to address and reduce the pollutant loads into
waterbodies.

Guidance in this report is provided primarily through proposed actions called measures. Policy
measures are policies that can prevent or reduce pollutant sources to improve water quality and
reduce impacts on the coral reef ecosystem (Chapter 3). Management measures are actions that
can prevent or reduce pollutant sources to improve water quality and reduce impacts on the coral
reef ecosystem. Management measures may include Best Management Practices (BMPs) that have
been evaluated and accepted to be effective means of preventing or reducing pollutant sources
(Chapters 4, 5 and 6).

The priority policy and management measures can be found in the Executive Summary and
Chapter 2. Chapter 7 provides outreach initiatives which are also actions for implementing this
plan via behavioral changes and or affecting implementation of management measures.

Because information on pollutant identification is limited, data gaps have also been identified. The
filling of the data gaps will further assist in assessing problems and in identifying measures to
address the problems.

1.2.3 Relationship to Characterization Report and West Maui Watershed Plan

The Kahana, Honokahua and Honolua Watersheds Characterization Report evaluated watershed
processes and determined land uses and activities that might be generating pollutants and provides
the basis for identifying management practices to remediate pollutants in this Kahana, Honokahua
and Honolua Watersheds Strategies and Implementation Report. Both reports are interim reports of
the West Maui Watershed Plan.

The two reports for the Kahana, Honokahua and Honolua Watersheds, together with the two
volumes Wahikuli-Honokéwai Watershed Management Plan, will assist in inventorying and
forecasting conditions for the overall five-watershed West Maui Watershed Plan as well as
providing needs, opportunities and measures for evaluation and selection of the long-term
integrated strategy.
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The Kahana, Honokahua and Honolua Watersheds Characterization Report addresses Steps 1-3
(Define Study Area, Identify Problems and Opportunities, and Inventory and Forecast Resources) of
the West Maui Watershed Plan, USACE watershed planning process and addresses Element 1 of
the EPA Nine Elements of a Watershed Plan (Identification of Causes and Sources of Water
Quality). This Kahana, Honokahua and Honolua Watersheds Strategies and Implementation
Report will inform Step 4 (Evaluate & Compare Alternative Approaches) and 5 (Strategy Selection)
of the USACE watershed planning process for the West Maui Watershed Plan. The Kahana,
Honokahua and Honolua Watersheds Strategies and Implementation Report will also address
Elements 2-9 of the EPA Nine Elements for Watershed Plans which are Estimated Load Reductions
Management Measures, Technical and Financial Assistance, Information/Education, Schedule,
Measurable Milestones, Evaluation of Progress and Monitoring.

Together the two reports will be in accordance with USACE watershed planning regulations and
policies and will also address the EPA’s Nine Key Components for Watershed-Based Plans.
Implementation of the Reports may be eligible for funding from multiple federal, state, and private
financial assistance programs including but not limited to: State of Hawai‘i DOH under its Polluted
Runoff Control Program Clean Water Act Section 319 grants; NOAA funding under the coral
program; NRCS under various Environmental Quality Incentives Program EQIP grants; and NFWF
program grants.

1.2.4 Methodology and Plan Limitations

Available information on existing and future pollutant sources is presented in the Kahana,
Honokahua and Honolua Watersheds Characterization Report. Policy and management measures
were developed based on this information; however, numerous data gaps remain including water
quality, stream/gulch sediment locations and drainage patterns. As data gaps are filled, priorities
can be revised and measures updated. Appendix C lists the research activities currently in progress
and their implications for guiding future priorities and policies and actions.
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2.0 PRIORITIES AND IMPLEMENTATION STRATEGY

This chapter provides the priorities and implementation next steps drawn from Chapters 3-9. The
overall prioritization of pollutant sources is described in Section 2.1. Section 2.2 lists the priority
policy and management measures based on information in Section 2.1 and the ability of the
measures to address the sources. Section 2.3 concludes with next steps for implementation and
provides priorities for addressing the identified data gaps.

2.1 Pollutant Source Prioritization

Three criteria used for prioritization are: pollutant effects on coral reef ecosystems, pollutant
quantities and pollutant transport. However, due to significant data gaps the following represents
the best assumptions based on available information.

Available information is primarily drawn the Kahana, Honokahua and Honolua Watershed
Characterization Report and is summarized in Appendix B.

The assumptions for this report are provided in text boxes. Research in progress and data gaps in
understanding pollutant effects, quantities, and transport are provided below each text box. A
listing of the research in progress can be found in Appendix C. Data gaps are identified based on
the ability of the existing information to guide good decision making that reduces impacts of land-
based sources of pollutants. The end of this chapter provides a summary and prioritization of the
data gaps.

2.1.1 Pollutant Effects on Coral Reef Ecosystem

The typical starting point for developing strategies and management measures to address pollutants
is to determine which pollutants are most harmful. Previous studies have shown the harmful effects
of suspended sediments and nutrients on coral health. The magnitude of harmful effects of other
contaminants (such as pesticides) is being studied. No one pollutant has been clearly identified as
a more significant threat to corals than other pollutants. Nor is there an understanding of the
synergistic effects multiple pollutants can have on corals.

I//

Report Assumption: The “cocktail” of current pollutants needs to be reduced without
targeting one pollutant over another. Where a particular pollutant is more abundant than
another, its effects will be assumed to be dominant.

Research in Progress: 1) Effects of stressors on coral reefs by looking at different “biomarkers”; 2)
research on coral nutrient thresholds; and 3) impacts of historic water quality and conditions on
coral reef health.

Data Gaps: This is an emerging field of understanding for corals in Hawai‘i, and additional
research will be important for further understanding of pollutant impacts of both known stressors
and those to be identified in the future (Section 2.1.5.3).
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2.1.2 Coral Reef Locations and Circulation

Pollutant effects are differential based on coral location and exposure to the pollutants. Figure 2.1
shows coral reef locations based on ongoing research. In addition to noting areas with coral, it
also denotes areas of pavement. Pavement is defined by NOAA as low-relief, carbonate rock with
algal coverage, hard coral and vertebrates (Monaco 2012). Areas of pavement may indicate areas
of previous coral establishment. Pavement that has vertical relief and is less subject to sand
scouring may provide opportunities for re-establishing coral populations. In addition to vertical
relief, conditions that help to promote the re-establishment of coral include low turbidity, low
nutrient levels, suitable salinity and temperature, and ample coral larval supply.

Report assumption: The preliminary results in Figure 2.1 show areas close to shore either
have coral reef or are high relief (high structure) areas and therefore have coral recovery
potential along most of the Kahana shoreline. Based on this information, this entire coastline
should be seen as needing improved water quality for coral reef protection and recovery.

Research in Progress: Coral reef locations are being identified and classified along the entire
shoreline to inform prioritization of measures and as a baseline for future monitoring. Preliminary
results from John Rooney’s NOAA research shows pavement along the Kahana watershed
coastline and significant patches along Honokahua and Honolua watersheds. Pavement is one of
the necessary conditions for future coral reef reestablishment.

Pavement with Halimedia [moderate relief}

; fy ; £318 -
Source: DLNR Division of Aquatic Resources

Figure 2.1 Preliminary Kahana Benthic Mapping
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Nearshore water circulation
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coral larvae which are needed to
seed coral reefs. The general
direction of the coral larvae
movement is from the south and generally offshore which corresponds with offshore current
shown with green arrows in Figure 2.2.

Figure 2.2 Currents and Circulation

Without a source of coral larvae, the coral reef is not protected. A recent USGS study by Storlazzi
(submitted for journal for review and not yet finalized) suggests that Kamalo (Moloka‘i), Kapua
(Lana’i), Olowalu (West Maui), and Kihei (South Maui) reefs have the greatest potential to help
maintain the health and sustainability of coral reefs in Maui Nui based solely on their size,
interconnected nature, and balance between no self-seeding to high self-seeding. The findings
suggest these areas meet the criteria for Marine Protected Areas design. Marine Protected Areas are
defined by 76 Federal Register (FR) 6119 as "Any area of the marine environment that has been
reserved by federal, state, tribal, territorial, or local laws or regulations to provide lasting
protection for part or all of the natural and cultural resources therein." West Maui coral larvae seed
sources should be protected even if they are outside of the West Maui Watershed Plan area.
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Research in Progress: An offshore water circulation study is ongoing. The circulation data paired
with water quality data will help to indicate where pollutants may be adversely affecting coral.

Data Gap: Genetic data connecting coral off shore of the study area to coral larval “seed” sources
in southern West Maui is currently unavailable. This information could further demonstrate the
need for coral larval source protection.

2.1.3 Pollutant Transport / Delivery to Nearshore Waters

Understanding water flow and associated pollutants helps in connecting water quality issues to
potential pollutant sources. However, limited data on surface water drainage patterns is available.
Land alterations have affected and changed natural flow patterns. For example, desilting basins
and highway crossings alter flows before reaching the urban area, and the existing storm water
system is not mapped or well understood. The agriculture and urban storm water systems are likely
interconnected as new development drainage sometimes ties into plantation drainage systems.

Report assumption: Close proximity of pollutant sources to ocean, gulches, or streams means
more direct delivery of pollutants into nearshore waters than pollutant sources further away.

Data Gaps: Information which would help in understanding watershed pollutant transport: 1)
regional drainage analysis; and 2) mapping the storm water management system.

2.1.4 Coral Stress and Bleaching

When coral is stressed, it can lose the algae inside the coral tissue and appear white or bleached.
Coral reef ecosystems experience bleaching under warmer ocean water conditions such as El Nifio
events and climate change.

Maintaining submarine water discharge (cool fresh water entering nearshore waters via ground
water) may provide buffering from temperature changes. Water travelling underground maintains
lower temperatures. Water flowing over land is generally warmer, as it has greater exposure to the
sun and land warmed by the sun.

The route by which waters from the land enters nearshore water can also effect the rate and
amounts of water entering the ocean. Surface water runoff often occurs as a single large event or
pulse, while ground water usually enters the ocean more slowly and over a longer period of time.
Even delivery of freshwater to nearshore waters is less stressful than larger pulse events from
rainstorms.

Coral reef recovery can take weeks to years once ocean temperature is lower. The Nature
Conservancy led Reef Resilience Network reports that bleached coral may have slower rates of
growth and reproduction and increased mortality rates and susceptibility to diseases. The ability of
coral reef to recover from disturbance can depend on its resiliency. A study by McClanahan (2012)
lists eleven resiliency factors which include species types, temperature variability, nutrient,
sediment and other pollution, coral diversity, herbivore biomass and macroalgae.

Data Gap: Understanding West Maui coral reef resiliency would help to assess the potential reef
recovery from stressors.
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2.1.5 Pollutant Quantities & Priority Watersheds

A summary from the Kahana, Honokahua and Honolua Watershed Characterization Report of
pollutant quantities estimated using modeling and available water quality data is found in
Appendix B. Priority source areas for sediments, nutrients and other contaminants are described
below based on this information.

2.1.5.1  Sediments

Hawai’i State Department of Health (DOH) water quality data for the watersheds include turbidity
data which is a measure of water clarity. High turbidity (low visibility in the water) is associated
with suspended sediments. The highest turbidity readings over time have been recorded at
Ka‘opala and Kahana (S-Turns/Pohaku data) followed by Honokahua and Honolua Bay. These
locations also recorded high turbidity readings in the DOH data from 2008 to 2011.

Field work by John Stock of the USGS in collaboration with ML&P in selected subwatersheds has
yielded data on possible sources of sediments. Preliminary results from October 2015 field
investigations of Papua Gulch (tributary of Honolua Stream) and Ka‘’dpala Gulch found extensive
sediment terraces which erode during storm events and add sediments to nearshore waters. The
USGS study in press (Stock et al, 2015) modeled a suspended sediment load of more than 345 tons
per year from Honolua Stream.

Ka‘opala subwatershed is a priority area for sediment source reduction based on water quality,
past land uses, access road and stream crossings and desilting basin sizing. Ka‘opala Bay has the
highest turbidity water quality data of the coastline’s sampled areas. Ka‘6pala subwatershed fields
were previously extensively cultivated and were likely contributors to legacy sediments in
Ka‘opala Gulch. The subwatershed contains over 12 miles of access roads and many stream
crossings. The Ka‘opala desilting basin is undersized.

Kahana subwatershed is a priority watershed for sediment source reduction based on multiple
factors. The turbidity water quality data for the nearby S-Turns is very high. The drainage area of
the subwatershed is very large at 3,237 acres, and although it has a relatively large desilting basin,
a preliminary assessment deemed the basin as undersized. Like Ka‘opala subwatershed, Kahana
subwatershed had large cultivated areas and still has many miles of access roads with many stream
and gulch crossings. It is also planned for future ranching use.

Honolua subwatershed is a priority watershed for sediment source reduction because turbidity in
the Bay is high and compared to other places where sediments are more readily flushed out, and
sediments in Honolua Bay can be resuspended for long periods which is harmful to the coral reef
ecosystem. Past pineapple cultivation in the subwatershed created a network of many miles of
access roads and stream crossings that may be contributing sediments to nearshore waters.

Report assumption: Ka‘opala, Kahana, Honokahua and Honolua subwatersheds (Figure 2.3)
have the highest sediment loads and are priority areas for addressing sediment sources.
Honokahua, Napili 2-3 and Napili 4-5 subwatersheds are also priorities due to the size and
steepness of the future Kapalua Mauka development.

Research in progress: Analysis of the recent field work by USGS (John Stock) will provide sediment
terrace locations in Papua and Ka‘opala Gulches.
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Data Gaps: 1) ldentification of sediment deposits in Honokahua watershed and unsurveyed
subwatersheds in the other two watersheds; 2) Development of locally specific management
measures to address sediments terraces; and 3) Analysis of existing desilting basins effectiveness in
capturing sediments (Chapter 4).

2.1.5.2  Nutrients

Lack of nutrient data has made land area pollutant reduction prioritization challenging. Water
quality monitoring efforts in progress will soon guide where best to address nutrient inputs. Report
assumptions of nutrient sources are made based on land uses and potential sources. Preliminary
analysis of publicly available DOH data shows Kapalua Bay and S-Turns/Pohaku (just south of
Kahana) as having high nitrogen levels.

Report assumption: Given the extent and desire for lush landscaping along the coastline, and
the relatively inexpensive cost of fertilizers, it is likely that nutrients from excess fertilizers
applications are making their way to nearshore waters. The expansive acreage of golf
courses, resort and condo landscaping are priority locations for nutrient reducing measures.

Research in Progress: Comprehensive nutrient testing along the coastline by DOH began in March
2015. Water quality testing continues for two years, and a report with data analysis will be
forthcoming in 2017. This data should be monitored for and compared to other data (see below) to
see if specific pollutants sources can be identified.

Research in Progress: Submarine ground water discharge can also bring naturally occurring
nitrogen or “background” levels of nitrogen to nearshore waters. Research is underway to provide
data on submarine ground water discharges and nutrient loads to nearshore waters. This
information can then be evaluated along with the above DOH nearshore nutrient sampling to
better understand the multiple possible nutrient contributions to nearshore waters.

Research in Progress: A recent USGS study by Nancy Prouty in the Kahekili area south of the three
report watersheds is not yet been finalized but preliminary findings suggest that elevated nutrients
and lower pH water discharging from the vents are strongly indicative of effluent. These results
suggest nutrient loading from human activity are greatly escalating bioerosion (removal of calcium
carbonate from the reef structure through biological processes) rates under low pH/ocean
acidification conditions.

Data Gap: Preliminary DOH data analysis shows areas with elevated nitrogen levels. Follow-up
testing, or if possible concurrent testing, of nitrogen stable isotopes ratios would help determine
nitrogen sources, e.g. cesspool, fertilizers. Research into nitrogen stable isotope ratios (Delta N-15)
in water quality samples could help to more specifically identify nutrient sources. Delta N-15
testing is available through a University of Hawai‘i laboratory and was used to identify nutrient
sources in the Wahikuli coastal waters.

Data Gap: In the late 90’s wells were sampled for nutrients. Re-sampling of those well locations
would provide locations of these contaminants and a comparison with the 1997 Soicher and
Peterson data, and could inform a calculation of the rate at which legacy nutrients and other
contaminants from agriculture are working through the ground water and entering coastal waters.
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Data Gap: Identification of cesspool locations would aid in promoting conversions with the newly
enacted tax credit, and 2) waste water system and connections should be reviewed as potential
sources.

2.1.5.3  Other Contaminants

Testing for other potential contaminants has been limited. Water quality data near Kapalua
showed pesticides in the water quality samples (Woodley et. al 2013).

Report assumption: Because pesticides are probably linked to landscaping and property
maintenance efforts, pesticide reduction measures and strategies can be coupled with
nutrient reduction until more detailed information on other contaminants is available.

Research in Progress: A study using semi-permeable membrane devices is looking at possible
contaminants that can accumulate in fat tissue by USGS Pacific Coastal and Marine Science
Center.

Data Gap: Testing for current use contaminants. Testing for contaminants can be very expensive
and should be governed by 1) the likelihood of their presence in the watershed (based on historic
human activities/land use) and 2) the potential negative impact on water quality.

2.2 Priority Measures Selection

Priority management and policy measures and outreach initiatives have been selected based on
their potential to meet the watershed objectives in Chapter 1. The management measures were
selected based primarily on their ability to reduce pollutants, while outreach initiatives were
selected for both their ability to reduce pollutants and engage the public. The ability of a measure
to restore ecosystem functionality was considered where there were approximately equivalent
levels of pollutant reduction. Feasibility and costs are significant factors for consideration.
Financial and technical feasibility will be addressed in the overall West Maui Watershed Plan.

2.2.1 Priority Policy Measures

Priority policy measures (from Chapter 3) are ones that:

e Remove barriers to measure implementation to reduce watershed pollutants (Table 2.1)
e Provide the foundation or framework upon which measures can be can be built (Table 2.2)
e Can directly reduce land based pollution (Table 2.3)

=) 2-8 %@ CROUP 70



WEST MAUI WATERSHED PLAN
Kahana, Honokahua & Honolua Watersheds Strategies and Implementation Report

Table 2.1  Priority Policy Measures: Removing Barriers

Potential
Support /

Expected Results

. Timeframe to
from Barrier

Implement

Implementing
Entity

Policy, Program and

Regulation Measures

Removal Funding
Short Term < 1 year
Key Mid Term 1-4 years
Long Term >5 years
Elimination of conflicting
codes for Low Impact
Development BMPs More widespread use COM Public
For example, allow of Low Impact Short Term Work DOH/EPA
subdivisions to use alternatives Development (LID) OrKks
to curb and gutters to increase
storm water infiltration
, , Increase reporting of
SVZZS';:Z;"Z) ;Z’;::;ﬁ:‘;’e a water quality issues Mid Term COM: IT
P PP and more timely Services
resolution
Special Management Maui County
. , Increase the amount :
Permit and/or Shoreline Planning
Setback Area Variance of storm water BMPs . Commission /
. in the SMA for Mid Term DOH/EPA
exclusion for storm water COM
greater pollutant X
BMPs : Planning
reduction
Department
Homeowner association
. Increase the
rules cannot exclude rain opportunities for COM Public
gardens installation or . OPP . Short Term DOH/EPA
implementing storm Works
other storm water BMPs
water BMPs
Adoption of current
. , Decrease the volume
International Plumbing of runoff or waste
Code to allow non-potable . COM
. o e water needing Short Term X
water reuse in buildings Planning
. treatment and (scheduled)
from rainfall, graywater d Department
ecrease potable
and treated effluent
water demand
Stf.eamlme perm{ttmg for ) USACE, State USACE, State
lo‘i kalo restoration and Increase lo‘i kalo and . DOH &
tablishment sediment retention Short/Mid Term DOH & DLNR CWRM
establisime DLNR CWRM

2-9
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Table 2.2  Priority Policy Measures Needed for Follow-on Efforts

Policy, Program and

Regulation Measures

Expected Follow-on
Effort

Timeframe to
Implement

Implementing
Entity

Potential
Support /

Key

Low, Med, High (based
on extent of area and
degree of impact)

Short Term < 1 year

Mid Term 1-4 years

Long Term >5 years

Funding

Development of an asset
management system for
storm sewer system
including outfall mapping

Understanding storm
water runoff flows
and patterns will help
to effectively identify

pollutants being Mid T COM Public DOMH/EPA
Future projects should be transported to id Term Works OH/
required to provide geo- nearshore waters and
referenced as-built drainage implement measures
plans and features to reduce the
impacts.
Res(.)lve County policy on .Clarlfy preferrepl COM Public
vehicle and pool water disposal mechanism Works &
Disposal for development of Short Term Water DOH/EPA
the Illicit discharge .
: Reclamation
ordinance
Ordi t hibit illicit ili
.I‘ Inances to prohibit illici Ab|||t}/ .to .add.re.ssland COM Public
discharges minimize illicit Short Term DOH/EPA
: Works
discharges
County conservation
property tax rate to be equal | Increase incentive for DLNR
or be less than agricultural placing lands into the Short Term COM Finance DOFAW

property

Conservation District

2-10
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Table 2.3  Priority Policy Measures: High Impact

Policy, Program and

Regulation Measures

Potential Impact on
Pollutant Load

Timeframe to
Implement

Implementing

Entity

Potential
Support /

Key

Reduction

Low, Med, High (based
on extent of area and
degree of impact)

Short Term < 1 year

Mid Term 1-4 years

Long Term >5 years

Funding

Comprehensive County COM w/
Storm Water Management Med/High Mid/Long Term DOH/EPA
Plan assistance
Enforcement of temporary .
construction storm water Med/High Mid/Long Term COM Public DOH/EPA
Works

BMPs
Revisions to post
Con.structlon stf)rm water High Mid Term COM Public DOH/EPA
ordinance: drainage master Works
plan requirement
Requirement for
development and
redevelopment projects > 1 .
acre (State, County & private Med/High Short/Mid Term COV"CO'?E:’"C DOH/EPA
sector) to incorporate LID
measures into design and
construction
Requirement for active BMP
management plans and . DOH/EPA/
reporting for large scale Med/High Short Term COVI\\//‘OI?E? ¢ NRCS/
users of pesticides and WMSWCD
nutrients
Agricultural Conservation
Plan Requirement for All Ag
Lands (could be part of
requirement for ag use
assessment for lower
property tax rate) with:

e Erosion and Sediment

Controls Med/High Mid/Long Term Pl nCQM d NRCS/
e Nutrient Management edis \a-ong fer aFiEianngC:n WMSWCD

e Pesticide Management
e lIrrigation Management

including Conservation Plan
Implementation Verification
Program with penalties for
non-compliance and
updates every 5 years

=
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Table 2.3  Priority Policy Measures: High Impact (Continued)

Policy, Program and

Regulation Measures

Potential Impact on
Pollutant Load

Timeframe to
Implement

Implementing
Entity

Potential
Support /

Reduction
Low, Med, High (based

Short Term < 1 year

Funding

Key on extent of area and Mid Term 1-4 years
degree of impact) Long Term >5 years
State DOH /
Water quality monitoring COM Public
program Med/High Mid Term Works & DOS' A/\ERPA/
Wastewater
Reclamation
Storm water fees
establishment
. COM Finance
Storm water fees would Med/High Long DOH/EPA

provide funding for storm
water projects & retrofits

/ Public Works

2.2.2 Stream & Gulch / Agricultural & Conservation Management Measures Priorities

The priority management measures were chosen based on their ability to reduce pollutants and
feasibility to implement. Opportunities to engage the West Maui community with these measures
may be limited due to access issues; however, whenever possible community opportunities should

be provided. Priority management measures are listed in Table 2.4.
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Table 2.4  Priority Stream, Gulch, Agriculture and Conservation Management Measures
& Subwatershed Applicability

Subwatersheds

Management Measures

Honokeana
Napili 4-5
Napili 2-3
Honokahua
Kahauiki

STOP SEDIMENT FROM ENTERING STREAMS

Push Pile Assessment and Stabilization X X X X X X X X X
Stream Crossings Stabilization P | x X X X X X X P
Access Road Improvements X X X X X X X X X

PREVENT FUTURE SEDIMENT SOURCES

Construction Best Management Practices X X X P P P X X X
Grazing Best Management Practices X X
“Go Time” Wildfire Plan X X X X X X X X X

KEEP EXISTING IN STREAM SEDIMENT DEPOSITS FROM MOVING DOWN STREAM TO THE OCEAN

Identification of Sediment Terraces X X X X X X X X

Researching, Piloting and Implementation of
Stream/Gulch Bank Management Measures

ADDRESS CURRENT INSTREAM SEDIMENT MOVEMENT

P P P P P P P P P

Restoration of Traditional Lo‘i Kalo' P|nd|nd |nd|nd| P |[nd|nd| P
Kahana Desilting Basin Maintenance P

Desilting Basin Monitoring and Analysis P | P X X P

Desilting Basin Retrofits P P X X

Potential New Desilting / Sediment Basins X X X X X X X X X

IMPROVE GROUND WATER RECHARGE AND SLOW SURFACE WATER FLOWS

Conservation Boundary Fencing X X X X X X X X X
Active Ungulate & Invasive Weed Management X X X X X X X X X
Landscape Restoration X X X X X X X X X

Legend: P indicates priority subwatershed
x denotes applicable subwatersheds
nd means not determined at this time
Shaded cells are subwatersheds in which the management measure is not applicable.
' Based on data provided in the Statewide Agricultural Land Use Baseline (2015); available stream flow will
be the determining factor.
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2.2.3 Priority Urban Management Measures

The priority urban measures include management measures (Chapter 6), policy measures (Chapter
3) and outreach initiatives (Chapter 7). Priorities are based on the measures ability to have an
overall positive impact on reducing pollutant contributions.

2.2.3.1  Urban Policy Measure Priorities

Comprehensive Storm Water Management Plan

A comprehensive County Storm Water Management Plan (SWMP) would have significant
impacts on reducing water quality pollutants. Some of the items listed below would be part
of a SWMP; however, development and implementation of the whole SWMP is
recommended.

Low Impact Development (LID) requirement for development, redevelopment and
improvement projects > 1 acre (State, County and private sector) to incorporate LID into
design and construction

The County agencies and private developers should be mandated and private developers
highly encouraged to implement LID management measures / retrofits whenever
improvements are being designed and/or installed.

Increased Enforcement of Construction Storm Water BMPs

With appropriate selection and timely use, construction storm water BMPs are effective
ways to prevent pulses of sediments from leaving construction sites and moving into
nearshore waters. Zero sediment impacts from construction activities should be the goal.
Implementation of construction storm water BMPs are more efficient and technically
feasible than addressing sediments once they enter waters. Education is critical for
designers, developers, and enforcement personnel to ensure outcome driven storm water
prevention plan implementation.

Storm Water Fee Establishment

A storm water management fee would provide a funding source for storm water retrofits.
Lack of funding is a significant barrier to implementing many of the management measures
in this chapter.

Golf Courses and Landscaping BMP Management Plans

Golf courses and landscaping practices in the Kapalua area and other places along the
coastline contribute nutrients and pesticides to nearshore waters. Fertilizer requirements
and pesticide usage should be evaluated, with subsequent management efforts pursued to
eliminate leaching into ground water or runoff. This may involve analyzing soil needs to
prevent excess nutrient application, scheduling applications to reduce runoff, and using
slow-release fertilizers and integrated pest management techniques. Education on fertilizer
and pesticide usage and installation of vegetated filter strips and installation of raingardens
along the coastline can reduce the amount of nutrient and pesticides entering nearshore
waters. Irrigation usage should be minimal or extremely controlled to reduce transport of
fertilizers and pesticides into nearshore waters.
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Pool and Vehicle Wash Water Discharge Policy

The County of Maui will need to determine the appropriate pool and vehicle wash water
disposal methods, and inform pool owners and others. The follow up steps should include
monitoring and enforcement to reduce these pollutant contributions.

Storm Water Management Asset Mapping (including outfall mapping)

Regional Drainage Analysis

These two gaps need to be addressed to aid in the identification of contributing pollutants
and their sources. Without this understanding the linkage of sources with water quality
issues, identification of specific pollutant sources will be difficult. A regional drainage
analysis will assist in planning for LID retrofits in existing neighborhoods.

Urban Management Measure Priorities

Roadside Erosion

Roadside erosion is also a priority for sediments to address identified erosion along
Honoapi‘ilani Highway and Lower Road. To make a case for securing these roadside
sediments, erosion rates could be monitored and assessed. For Lower Road, LID
infrastructure could create a win-win situation with Green Streets which provide improved
drainage, storm water treatment, and pedestrian and bicyclist experience by integrating
multi-purpose traffic calming devices. For example, narrowing the roadway in certain
sections creates places for vegetation that can increase storm water infiltration and the
reduced roadway width has been shown to slow vehicular traffic speed.

Cesspool Conversion

With recent legislation (House Bill (HB) 1140) a tax credit will be available to upgrade
certain cesspools. Properties that meet the criteria should be identified, and every effort
made to inform landowners of the available tax credit. This may entail door-to-door
surveys to identify properties without sewer connections as this information is not available
from the County.

Urban Storm Water Management Retrofits

The County agencies and private developers should be mandated to implement storm
water management measures (Table 6.7) when infrastructure improvements are being
designed or installed. Funding or permitting mechanisms and incentives should also be
used to encourage developers to adopt these measures.

As water quality data and drainage and storm water system maps are available, specific
pollutant sources and geographic areas can be targeted. In the meantime, urban retrofits
are encouraged throughout the three watersheds were opportunities existing. Data should
be used to target subwatersheds with specific hot spots, and general priorities are along the
coast and sites that have direct drainage to gulches or streams.

Wherever possible, management measures in public areas should have interpretive signage
included that explains storm water management strategy in order to build awareness, pride
and support for other management and policy measures. To promoted urban LID retrofits,
developers, designers, County staff, construction industry and property managers should be
educated on the LID approach and techniques.
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2.2.4 Priority Outreach Initiatives

The following outreach priority initiatives are from Chapter 7 Public Outreach Plan and listed with
possible implementers and funding needs (Table 2.5). The highest overall priority for outreach is to
continue funding watershed and outreach coordinators as they implement these measures.

Table 2.5 Priority Outreach Initiatives

Implementing Potential Support /

Outreach Initiatives

Entity Funding
. . . DOH / EPA/
1) West Maui Kumuwai Campaign WMR2R WMR2R / COM
2) Community Stewardship Program WMR2R
3) Construction Industry Outreach on Storm water COM Public DOH /EPA/
Best Management Practices Works WMR2R/CORAL
. . COM Public DOH / EPA/
4) Low Impact Development Training Works WMR2R
WMR2R / COM COM Public Works
5) Landscapers and Property Managers Outreach Public Works /DOH / EPA
6) Pu‘u Kulfw Watershed Preserve Public Outreach ML&P Many partners
Campaign

2.2.5 Priority Data Gaps

The Data Gaps listed throughout this chapter are summarized in Table 2.6 and assigned a relative
priority in terms of the ability of the gap to guide work to address the overall goal of improving the
coral reef ecosystems.
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Table 2.6 Data Gaps Summary and Timeline

DATA GAPS | Implications

Immediate/Short Term Priority Data Gaps

Sediments Locations in Streams & Gulches

Sediment locations will help to prioritize

A (already completed: Papua & Ka‘opala Gulches) subwatersheds.
B Identification of Measures to Address Expert knowledge to be solicited and inform pilot
Accumulated Stream and Gulch Sediments projects.
C | Effectiveness of Existing Desilting Basins This will guide retrofit plan development.
D | Storm Water System Mapping Mapping WI.|| provide for better placement of
urban retrofits.
E | Regional Drainage Analysis Th.IS analysis will |.dent|fy storm water flows to
guide urban retrofit placement.
g | Water Quality Testing for Nitrogen Stable Testing would help to identify potential nutrient
Isotope Ratios (Delta N-15) sources.
G | Well testing for Nitrogen This data can be compayed with 1997 data to
track ground water nutrients.
H | Identification of Cesspool Locations Cesspool locations will guide promotion of

upgrades.

Baseline Testing for Current Use Contaminants

Current use contaminant data is needed to assess
impacts and identify sources.

Mid Term Priority Data Gaps

J

Further Research on Pollutant Impacts on
Corals

The research would help identify relative
pollutant impacts.

Genetic Testing of Coral Offshore and Coral

Testing would help to ensure protection of West

K . . .
Larvae “seed” Sources in Southern West Maui | Maui coral larval sources.
L Waste Water System & Connections This assessment will help to identify nitrogen and
Assessment other pollutant sources.
M | Bacteriological Testing This will inform water quallt){ excgedfinces and
human and coral reef health implications.
N | Submarine Ground Water Discharge Nutrients and contaminants from this pathway

would aid in better understanding sources.

Long Term Priority Data Gaps

Periodic Testing for Emerging Contaminants of

Emerging contaminants of concern need to

© Concern tracked and monitored.

This data gaps would support efforts to predict
P~ | tand Use / Cover Hydrology Impacts impacts of land cover and land use and changes.
Q | streamflow Data This data would help in quantifying pollutant

loading and monitoring of restoration efforts.

H
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2.3 Next Steps

No single entity can single-handedly develop and implement a watershed plan. The efforts of
government agencies, landowners, non-profits, residents and visitors are all important components
of successfully implementing a watershed plan conducive to a state of healthy coral reef
ecosystems.

Due to data gaps, some projects will require additional information and analysis before specific
efforts can be implemented. Therefore, next steps include both addressing of data gaps and
implementation of priority measures.

Monitoring to see how the system is responding, and adaptive management to assess the changes
are also critical components of an overall strategy for learning from efforts and adjusting future
measures to reduce land-based sources of pollutants, improve water quality and ultimately restore
the health and resiliency of the West Maui coral reef ecosystems.
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3.0 POLICIES, PROGRAMS AND REGULATIONS

Policies, programs and regulations at Federal, State and County levels guide existing and proposed
land use in an effort to protect natural resources from impacts due to human activities. Existing
policies, programs and regulations relevant to activities within the watersheds are described in
Appendix D. The County of Maui listing of proposed development provides the context of future
development and shows opportunities to maintain water quality during construction and post
construction (Section 3.1).

New and revised policy and programmatic measures including regulations to improve and
enhance protection of the natural resources within the watersheds are presented in Section 3.2
along with a rough assessment of the policy measure’s relative contribution toward pollutant
reduction and an implementation timeframe. Priority policy measures for implementation are
described in Section 3.3.

3.1 County of Maui: Proposed Development Listing

Residential development projects are tracked by County of Maui Department of Planning Long-
Range Planning Division. These projects are listed by the County categories in Table 3.1 and
shown in Figure 3.1. The extent to which the developments have obtained the needed permits
prior to construction is also provided to show where there are opportunities for working with
developers to minimize pollutant impacts.

For the County of Maui list of proposed development in Kahana, Honokahua and Honolua
watersheds, most projects already have the needed permits with the exception of building permits.
However, care should be taken that conditions of the permits and entitlements obtained are
enforced. These projects should also incorporate Plan recommendations such as stream and gulch
buffers and setbacks. The use of low impact development should be encouraged and may have
benefits to the developer as well (Chapter 6).

The County Proposed Development listing is from February 2014 and additional development
projects may be added in the future. Agricultural subdivisions and projects within the Maui Island
Plan growth boundary may not be tracked by the County of Maui Planning Department as they do
not necessarily require land use entitlements.

= -1 #oCIO 0



WEST MAUI WATERSHED PLAN
Kahana, Honokahua & Honolua Watersheds Strategies and Implementation Report

Table 3.1 County of Maui Development Projects Mapping List

Environmental

. . Impact
Single Time Maui Island West Maui Statement State Land County Special

Family Sh;\re Plan (MIP) Con;rll;:nlty (EIS) or Use District Zoning Management
Units

Conformance Environmental | Amendment | Conformance | Use Permit
Resort Conformance
Assessment

(EA)

Grubbing
&
Grading
/
Building
Permits

Extent

Name of Project (Acres)

Commiitted (Entitled) Projects’

Kapalua Mauka Yes

Residential 919 690 - - Yes Yes Completed Obtained NA No
Pailolo Place 4 - 42 - Yes Yes NA Conforming Yes No No
West Maui

Village Affordable 10 - 158 - Yes Yes NA Conforming Yes NA Yes
Condominiums

Pulelehua 319 935 214 - Yes Yes Completed Obtained Yes NA No

|:| Shaded boxes highlights entitlement or overlay has been fulfilled or is not applicable

' Projects identified as “committed” have inclusion in the Maui Island Plan Growth Boundaries and generally have conforming Community Plan and zoning
entitlements. “Committed” refers to the status of the land relative to the primary county land use entitlement, but is in no way intended to convey the level of
commitment by the land owner or the developer to proceed with development or convey any time frame for development.

Source: County of Maui’s Department of Planning Long-Range Planning Division, February 2014 and County of Maui Planning Department for Special Management
Use Permits and Grubbing and Grading/Building Permit information (June 2015)

= 3-2 #®GROUP 70



WEST MAUI WATERSHED PLAN

Kahana, Honokahua & Honolua Watersheds Strategies and Implementation Report

Makaluapuna Pt Honokahuaj: %
| Bay. “7‘

Hawea Pt ke

Namalu Bay

Kapalua Bay,
Hokuanui Ptd

NapiliiBa)
Ka‘eleki'i Pt

| Development Projects

Committed (Entitled) | o

|0 025 05 A 's_o_urce:Dé;é_"l

| ——r—— Miles NORTH ‘Hawaii StatéW_
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3.2 Potential Policies, Programs and Regulations

Policies, programs and regulations play an important role in preventing pollution from occurring in
the first place. Pollution prevention is preferable over mitigating pollution which is resource
intensive and usually less effective. This section presents new policy measures, and potential
additional or expanded policies, programs and regulations to reduce pollutant loading based on
known pollutant sources and existing regulations.

Policies, programs and regulations lay the groundwork for affecting behavior changes through
incentives and penalties. Enforcement and reporting programs also play a role in behavioral
changes. Educational programs, such as those promoting alternatives to pesticides or providing
information on proper chemical storage, are needed in concert with the policies (Chapters 6-7).

The policy measures are presented by land use in Table 3.2 Urban Policy Measures, Table 3.3
Agricultural, Conservation, Golf Course and Landscaping Policy Measures and Table 3.4 Stream
and Other Policy Measures. All policy measures will need to be reviewed and vetted by the
County of Maui.

For each policy measure the following information is provided:

e Impact on Pollutant Load Reduction
This is a rough order of magnitude estimate based on what area the policy measure might
impact and its degree of impact.

¢ Timeframe to Implement
The timeframe to implement is based on the ability of the implementing entity to enact the
policy measure, as well as a consideration for the political support that might be needed.

e Implementing Entity
The entity named to implement the project will most likely come from one of the various County
of Maui departments and divisions. This listing should not be construed as agreement to implement
policy measures but rather a list of entities that might be able to implement the potential measure.

¢ Potential Support / Funding
Most of the policy measures will require some level of support such as funding, technical
support. The County of Maui is unable to bear this responsibility alone. Possible supporting
entities are listed not as commitments, but rather as possibilities. In some cases the support
provided may come from competitive grants.

Abbreviations used in Tables 3.2, 3.3 & 3.4:

COM=County of Maui EPA= US Environmental Protection Agency
DLNR=Department of Land and Natural Resources ~ NRCS=Natural Resources Conservation Service
DOFAW=Division of Forestry and Wildlife WMSWCD=West Maui Soil and Water Conservation District
DOH=Hawai‘i State Department of Health
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Table 3.2 Potential Urban Policy Measures

Policy, Program and Regulation Measures

Potential Impact
on Pollutant Load
Reduction

Timeframe to
Implement

Implementing
Entity

Potential Support /

Funding

Key

Low, Med, High (based
on extent of area and
degree of impact)

Short Term < 1 year
Mid Term 1-4 years
Long Term >5 years

URBAN STORM WATER

COMPREHENSIVE COUNTY STORM WATER MANAGEMENT PLAN . COM Public
(subsections listed below) Med/High it dllomg T Works ROHIER
Development of an asset management system for storm
sewer system including outfall mappin i

Y 8 PPIng Med/High Mid Term COM Public DOH/EPA
Future projects should be required to provide geo- Works
referenced as-built drainage plans and features
Construction Site Runoff Control
Trainings and materials for contractors, developers and
County personnel on effective implementation of
construction storm water BMPs COM Publi

ublic
Consider a Recognition or Certification Program for Med Short Term Works DOH/EPA
Developers and Contractors on Construction Pollution
Prevention with possible incentives for projects with
certified individuals
Increased enforcement of construction storm water BMPs COM Public
with a requirement to fund 3" Party review where County Med/High Mid/Long Term Works DOH/EPA
finds plans or implementation inadequate
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Table 3.2 Potential Urban Policy Measures (Continued)

Potential Impact
on Pollutant Load
Reduction

Timeframe to Implementing
Implement Entity

Potential Support /
Funding

Policy, Program and Regulation Measures

Low, Med, High (based | Short Term < 1 year
Key | on extent of area and Mid Term 1-4 years
degree of impact) Long Term >5 years
COMPREHENSIVE STORM WATER MANAGEMENT PLAN
(subsections listed below) — continued
Post-Construction Runoff Control
Revisions to post construction storm water ordinance:
drainage master plan requirement with loading, assessment
and confirmation of BMPs to addressiload reductions, High Mid Term COM Public DOH/EPA
approval of a separate post construction BMP plan, owner Works
certifications, O&M plans, regular reporting and testing,
cumulative impact assessment
.Rewsmns to post constructlfm storm water ordinance: Med Mid Term COM Public DOH/EPA
increased mandatory retention of storm runoff Works
Trainings and materials for engineers, architects and COM Public
developers on BMPs selection and integration into site Med Short Term Works DOH/EPA
design
Prescriptive storm water BMPs for small developments < 1 Low/Med Mid Term COM Public DOH/EPA
acre Works
Regular inspection of storm water BMPs with penalties for Low/Med Mid Term COM Public DOH/EPA
lack of maintenance Works
Homeowner Association rules must allow for rain gardens COM Public
installation and other storm water BMPs Low Short Term Works DOH/EPA
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Table 3.2 Potential Urban Policy Measures (Continued)

Potential Impact Timeframe to Implementing Potential Support /

Implement Entity Funding

Policy, Program and Regulation Measures on Pollutant Load
Reduction

Low, Med, High (based | Short Term < 1 year
Key | on extentof area and Mid Term 1-4 years

degree of impact) Long Term >5 years

COMPREHENSIVE STORM WATER MANAGEMENT PLAN
(subsections listed below) — continued

Maui County
Special Management Permit and/or Shoreline Setback Area Planning
Variance Exclusion for Storm water BMPs implementation Low/Med Mid Term Commission / COM DOH/EPA
along coastline Planning

Department

Elimination of conflicting codes for Low Impact
Development BMPs (e.g. allow subdivision roads without Med/High Short Term COM Public Works DOH/EPA
curb and gutters)*

Low Impact Development requirement for development,
redevelopment and improvement projects > 1 acre (State,

County and private sector) to incorporate LID measures Med/High Short Term COM Public Works DOH/EPA
into design and construction
lllicit Discharge Detection and Elimination
Development of an asset management system for storm . . .

" High Mid Term COM Public Works DOH/EPA
sewer system
Ordinances to prohibit illicit discharges* Med/High Short Term COM Public Works DOH/EPA
Program to detect and enforce illicit discharges Low/Med Mid Term COM Public Works DOH/EPA

*This project is a precursor to other efforts and potential impact considers that this enables other pollution reduction efforts.
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Table 3.2 Potential Urban Policy Measures (Continued)

Policy, Program and Regulation Measures

Potential Impact
on Pollutant Load
Reduction

Timeframe to
Implement

Implementing
Entity

Potential Support
/ Funding

Key

Low, Med, High (based
on extent of area and
degree of impact)

Short Term < 1 year
Mid Term 1-4 years
Long Term >5 years

COMPREHENSIVE STORM WATER MANAGEMENT PLAN
(subsections listed below) — continued

Onsite Sewage Disposal Systems (OSDS) requirement for Number of OSDS Short Term COM Public DOH/EPA
treatment is unknown Works

State DOH /
Participation in a comprehensive water quality monitorin COM Public

p P quality & Med/High Mid Term Works & DOH/EPA/DAR

program (see Chapter 8) Wastewater

Reclamation
Efiucatlonal program dev.elopment regarding illicit Low/Med Short Term COM Public DOH/EPA/D.AR/
discharge hazards (chemical storage, wash water) Works Kumuwai
Community reporting via web§|te/ph0ne/mob||e platform Low Mid Term COM: IT Services
and allow anonymous complaints
Pollution Prevention/Good Housekeeping
Reqre e D mansgement v nd sportt oy | | shorem | COMPIE | DonEPANKCs
l:;gdes)sca e users of pesticides and nutrients (Ag and Urban g Works WMSWCD
Adoptlon.of ordinances to promote good housekeeping Low/Med Mid Term COM Public DOH/EPA
(e.g. require covered dumpster storage) Works

DOH/EPA/West
. . COM Public Maui Kumuwai/
County and State pollution prevention programs Low/Med Short Term Works State DOT
Highways
3-8 ?.CJROL_[I‘ 70
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Table 3.2 Potential Urban Policy Measures (Continued)

Potential Impact on Timeframe to Implementing Potential Support /

Implement Entity Funding

Policy, Program and Regulation Measures Pollutant Load
Reduction

Low, Med, High (based | Short Term < 1 year

Key on extent of area and Mid Term 1-4 years
degree of impact) Long Term >5 years
COMPREHENSIVE STORM WATER MANAGEMENT PLAN
(subsections listed below) — continued
Public Education and Outreach
Information to residents and businesses on reducing storm COM Public DOH/EPA/West
Low/Med Short Term

water discharge impacts on local water bodies Works Maui Kumuwai

Funding Options

Storm water fee establishment

Storm water fees could provide additional funding for
Storm water projects and retrofits above what is currently
available with Department of Health Clean Water Act 319
funding.

COM Finance &

Med/High Long Term Public Works

DOH/EPA
Fees could be flat fee or based on percent impervious
surface with reductions for projects that provide retention
and treatment on site.

Revolving fund for urban project retrofits

Using County Storm Water fees a Revolving Fund could be .
established for low impact development retrofits such as Low Long Term COM Finance DOH/EPA
pervious paving to replace standard paving, and bioswales
and raingarden construction.
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Table 3.2 Potential Urban Policy Measures (Continued)

Policy, Program and Regulation Measures

Potential Impact
on Pollutant Load
Reduction

Timeframe to
Implement

Implementing
Entity

Potential Support /
Funding

Key

Low, Med, High (based
on extent of area and
degree of impact)

Short Term < 1 year
Mid Term 1-4 years
Long Term >5 years

URBAN WATER

Development / Resort landscaping requirement to COM Water
- Co e . Low Short Term
eliminate or limit irrigation using potable water Supply
Adoption of current Internatlon.al Pll.Jm.blng Code t.o Short Term COM Planning
allow non-potable water reuse in buildings from rainfall, Low
(scheduled) Department
graywater and treated effluent
Water fee structure revision to provide greater incentives COM Water
. Low Long Term
for water conservation Supply
URBAN WASTEWATER
Requirement that treated wastewater meet water reuse . COM Water
Low Mid Term .
standards (for large scale development) Reclamation
Restrlc-tlon of effluent discharge into ground (e.g. use of Med Mid Term COM Wgter
zero discharge wastewater systems) Reclamation
Code update on pool and vehicle wash water disposal COM Public
(prohibited into Wastewater system and not desirable into Med Short Term Works & Water DOH/EPA

nearshore waters)*

Reclamation

*This project is a precursor to other efforts and potential impact considers that this enables other pollution reduction efforts.
proj p p p p
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Table 3.2 Potential Urban Policy Measures (Continued)

Potential Impact

Timeframe to Implementing Potential Support /

Policy, Program and Regulation Measures on Pollutant Load

Reduction Implement Entity Funding
Low, Med, High (based | Short Term < 1 year
Key | on extentof area and Mid Term 1-4 years
degree of impact) Long Term >5 years
URBAN WASTEWATER (Continued)
Promote the conversion of cesspools to higher level of
wastewater treatment especially in areas located within Individual State of Hawai‘i tax
200 feet from a shoreline, perennial stream, wetland or a Low/Med Short/Mid Term Landowners credits
source water assessment area which are eligible for tax
credits
URBAN DEVELOPMENT
!’romot-lon of development clustering to minimize Low/Med Mid Term COM Publlg
impervious surfaces Works / Planning
. . : . COM Public
Promotion (?f multl-.usg open spaces (|ncl.u.d|ng parks) for Low/Med Long Term Works / Parks &
fire prevention and infiltration opportunities Rec
PRODUCT BANS
Possible product bans for certain brake types (asbestos, COM / State
copper, other metals), cold tar sealant, sunscreens with Unknown Mid Term Department of
oxybenzone and benzophenone-2 and spray sunscreens pHeaIth
with coral reef health implications
(el 3-11 #OGROUP 70




WEST MAUI WATERSHED PLAN

Kahana, Honokahua & Honolua Watersheds Strategies and Implementation Report

Table 3.3 Potential Agricultural, Golf Course, Landscaping & Conservation Policy Measures

Policy, Program and Regulation Measures

Potential Impact
on Pollutant Load
Reduction

Timeframe to
Implement

Implementing
Entity

Potential Support

/ Funding

Key

Low, Med, High (based
on extent of area and
degree of impact)

Short Term < 1 year
Mid Term 1-4 years
Long Term >5 years

AGRICULTURE, GOLF COURSE & LANDSCAPING

Agricultural Conservation Plan requirement for all ag lands
(could be part of requirement for ag use assessment for lower
property tax rate) with:

e Erosion and Sediment Controls
Nutrient Management
Pesticide Management
Irrigation Management

Golf courses should follow the Guidelines Applicable to Golf
Courses in Hawai‘i (July 2002 — Version 6).

including Conservation Plan Implementation Verification
Program with penalties for non-compliance and updates
every 5 years.

Med/High

Mid/Long Term

COM Planning
and Finance

NRCS /
WMSWCD

Access road requirements under grubbing and grading
(length of access road as trigger)

e Require measures to route water for infiltration instead of
runoff and streamside management, and with stream
crossing measures to minimize stream impacts

e Develop a manual on design and maintenance

e Enforce the requirement and have violations for non-
compliance

Med

Mid/Long Term

COM Planning

NRCS /
WMSWCD
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Table 3.3 Potential Agricultural, Golf Course, Landscaping & Conservation Policy Measures

Potential Impact
on Pollutant Load
Reduction

Timeframe to
Implement

Implementing
Entity

Potential Support /
Funding

Policy, Program and Regulation Measures

Low, Med, High (based | Short Term < 1 year
Key | on extent of area and Mid Term 1-4 years
degree of impact) Long Term >5 years
AGRICULTURE, GOLF COURSE & LANDSCAPING (continued)
Fuel management requirement for agricultural lands Med/High Short/Mid Term COM. Fire and NRCS
Public Safety
Reqmrem-ent for-landscaped areas > 1 acre have a post Med Short/Mid Term COM Public
construction drainage and storm water management plan Works
Cove.na.ln.ts, C(?nd|t|0n§, and Restrictions (CC&R) to COM Fire and
prohibit invasive species to prevent spread into Low Short Term Public Safet
conservation areas and reduce potential fuel loads Y
Standards for fuel breaks in new development (can be . DOH/EPA/DLNR
multi-purpose e.g. bike or walking path) Low/Med Short Term COM Planning DOFAW
Fe-e-lev!ed on nutrient a.md pesticides sales to fund Med Mid/Long Term COM Finance DOH
mitigation and prevention measures
CONSERVATION
Strengthen penalties for transfer of game species Low Short Term COM/State
Expansion (double or triple) the Watershed Partnership Med Short/Mid Term COM Water
Grant Program Supply
leu?g of additional inspectors to prevent entry of invasive Low Mid/Long Term Depa.rtment of
species at ports of entry Agriculture
COL.|nty conservation property tax rate to be less than Low Short Term COM Finance DLNR DOFAW
agricultural property
= 3-13 #®CROUP 70
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Table 3.4 Potential Stream & Other Policy Measures

Policy, Program and Regulation Measures

Potential Impact
on Pollutant Load
Reduction

Timeframe to
Implement

Implementing
Entity

Potential Support /
Funding

Key

Low, Med, High (based
on extent of area and
degree of impact)

Short Term < 1 year
Mid Term 1-4 years
Long Term >5 years

STREAM/RIPARIAN

Requirement of riparian — or more specifically

Gulch/Stream Edge - setbacks for future development Med/High Mid/Long Term COM Planning DOH/EPA
(Agriculture and Other Uses)
Conservation easements of Acquisition for Planned . Land Trusts & County and State,
Development with Land Use Entitlements Med/High Short-Long Term landowners non-profits orgs
Use of County Open Space Districts for stream corridors;
pursue possible conversion to State Conservation with tax Med/High Short-Long Term COM Planning DLNR
incentives (see above)
Encou.rage soft engineering for stream banks and riparian Med COM Planning COM Planning
areas instead of hardening
Streamline permitting for lo‘i kalo restoration and . . USACE, State USACE, State DOH

. High Mid Term DOH & DLNR
establishment & DLNR CWRM

CWRM
OTHER
. . o . Government
Cont‘lnuance of the Rldge‘2 R‘eef Inlt!a‘tlve through ongoing Med/High Short-Long Term Non-profit orgs. agencies, non-
funding to support coordination positions !
profits, grants, etc.
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3.3 Priority Policy Measures

Priority policy measures for implementation fall into three categories:

e Policy measures to remove barriers to reducing reduce pollutants.
e Policy measures needed before follow-on efforts can be effectively implemented.
e High impact policy measures in pollutant reduction.

3.3.1 Policy measures needed to remove barriers:
¢ Elimination of conflicting codes for Low Impact Development BMPs

Some tools and techniques for implementing Low Impact Development (LID) (Section 6.1.3) are
not allowed under current County of Maui Code of Ordinances. For example, curbs and gutters
are required for urban subdivisions. However, bioswales should be an allowable alternative
which also improves water quality. Other codes could be updated to allow smaller street widths
and decrease the amount of impervious surfaces. The Center for Watershed Protection’s Code &
Ordinance Worksheet is being used to further identify the areas where code revisions may be
needed.

e Community reporting website/phone number/mobile app (allow anonymous community
complaints to encourage reporting)

Community reporting of storm water violations (e.g. construction sediment runoff, illegal
connections to the storm water system, dumping of wash water into streams) expands the ability
of the County to identify and address these issues. Having a convenient and anonymous
mechanism for reporting will further increase the effectiveness and reach of the County’s efforts.
Note: this would also help to meet the second plan objective of community empowerment and
participation.

e Special Management Permit and/or Shoreline Setback Area Variance Exclusion for Storm
Water BMPs implementation along coastline.

Properties along the shoreline often have limited space for management measures to slow and
treat storm water. Appropriate management measures, such as installing hydrodynamic
separators or rain gardens with subterranean drainage, can trigger the need for a Special
Management Area Permit or variance. These permits can have significant costs that may exceed
project costs. Allowing for a variance for improvements that improve water quality and/or
reduce or slow runoff entering near shore waters could increase the number of management
measures installed. Until this barrier is resolved, projects inside the SMA may be limited to filter
/ buffer strips and outreach to affect behavioral changes.

e Homeowner Association rules cannot exclude rain gardens installation or other storm water
BMPs.

Homeowner association rules set expectations for landowner behaviors and land uses.
Typically association rules address behaviors that would interfere with other property owners’
use and enjoyment of the property, including aesthetics of improvements. However, these rules
should support an individual’s ability to install a raingarden or other system for storm water
capture and reuse, provided it is consistent the pre-determined aesthetic of the development.
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Adoption of current plumbing code to allow non-potable water reuse in buildings from
rainfall, graywater and treated effluent.

Maui County should adopt the current Plumbing Code which would allow non-potable water
reuse in buildings. This could reduce the amount of runoff by allowing capture and reuse — and
could reduce waste water treatment by allowing gray water reuse.

Streamline permitting for lo‘i kalo restoration and establishment

The permitting process for lo‘i kalo (taro paddies) is very costly and time consuming (Appendix
D). It can require permits / approval from US Army Corps of Engineers, State Department of
Health and State Department of Land and Natural Resources Commission on Water Resource
Management. Streamlining this permitting process would facilitate the re-establishment of lo’i
kalo which can function as stream microbasins to capture stream sediments.

3.3.2 Policy measures that serve as precursors to follow-on efforts:

Development of an asset management system for storm sewer system.

A storm water asset management system would assist in identification of pathways water takes
before reaching the ocean. When water quality issues are identified, pollutants may be more
readily traced to sources. The asset management system would also assist in system
maintenance and help avoid system failures.

To keep the storm sewer system mapping up-to-date (or even as a starting point), submission of
geo-referenced as-built drainage plans and features should be required for understanding and
inventorying regional drainage and relationships between ma uka and ma kai flows.

Resolve recommendation for vehicle and pool water disposal

Currently vehicle wash water and pool water disposal are prohibited from being discharged into
the wastewater system. They are also not recommended for disposal into nearshore waters
without prior treatment. Proper disposal of these wastes may need to be clarified in Code
revisions.

Storm water flows directly into gulches, streams and nearshore waters without treatment (unlike
waste water). Storm water illicit discharges are any discharge into the storm water system other
than water. Wash water, untreated pool water, vehicle fluids, fertilizers and pesticides are
examples of illicit discharges. Prior to conducting an education and enforcement program,

County conservation property tax rate to be equal or be less than agricultural property

Conservation property has limited land uses and typically has extensive vegetated land cover
(e.g. forest) which is more valuable for watershed protection. With a lower tax rate, more lands
might be put into conservation. In particular, stream and gulch corridors might be considered
for conversion to minimize land cover disruptions and increase restoration opportunities.
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3.3.3 High impact policy measures':

Implementation of a Comprehensive Storm Water Management Plan

A comprehensive County Storm Water Management Plan (SWMP) has multiple components
that would have significant impacts on reducing water quality pollutants. Specific priority
components of a SWMP are listed below. However, the implementation of the entire SWMP is
recommended for the greatest reduction in pollutants.

Enforcement of Construction Storm Water BMPs

During construction, developments are required to maintain runoff water quality and often
utilize temporary construction Best Management Practices (BMPs). If appropriate construction
BMPs are not implemented, water quality can suffer from sediment-laden construction runoff.
Regular inspection and enforcement could be via developer-funded 3™ Party reviewers when
the County deems plans or implementation inadequate.

Revisions to Post Construction Storm Water Ordinance:

The Post Construction Storm Water Ordinance could be greatly strengthened by adding
requirements for a Drainage Master Plan with loading, assessment and confirmation of BMPs to
address load reductions, approval of a separate post construction BMP plan, owner
certifications, Operation and Maintenance (O&M) plans, regular reporting and testing and
cumulative impact assessment. Together these compulsory items would serve to refocus the
ordinance from implementing measures to achieving the needed water quality outcomes using
a suite of tools and techniques.

Low Impact Development requirement for development, redevelopment and improvement
projects > 1 acre (State, County and private sector) to incorporate LID measures into design
and construction

LID measures should be incorporated into project types, not just new development.
Redevelopment and other improvements provide opportunities to improve storm water quality
and should not be missed.

Require active BMP management plans and reporting for large scale users of pesticides and
nutrients on agricultural and urban lands.

Both agricultural use and urban landscaping can involve large quantities of pesticides and
fertilizers (nutrients) that impact water quality and ecosystems. A Best Management Practices
(BMP) management plan can provide many practices and procedures to reduce potential entry
of chemicals into surface and ground waters. Regular updates should also be required to
capture changes in land use and management.

Participation in a comprehensive water quality monitoring program (Chapter 8).

A comprehensive water quality monitoring program assesses current conditions to assist in
identifying problem pollutants and sources. Major landowners and lessees, residential
developments and resorts should be required to participate in a comprehensive water quality

' These policy measures are highly recommended based on their estimated Potential Impact on Pollutant

Load Reduction (in Tables 3.2 to 3.4)
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monitoring program. This can involve monitoring their own activities and nearby water quality
of streams, outfalls, or nearshore waters to provide an instantaneous feedback of current
conditions to identify possible contributors to poor water quality that can be acted upon to
improve water quality.

Agricultural Conservation Plan Requirement

Agricultural practices can impact water quality on a large scale via various inputs used in
farming. All agricultural lands should be required to provide a conservation plan that includes
the following elements:

e Erosion and Sediment Controls
e Nutrient Management
e Pesticide Management
e Irrigation Management

There should also be a requirement for an Agricultural Conservation Plan Implementation
Verification Program with penalties for non-compliance and renewal every 5 years.

This policy measure could be mandated for properties with agricultural tax rates.

Storm Water Fees Establishment

Storm water fees could provide additional funding for system maintenance and improvements,
storm water projects and retrofits and potential development of larger scale storm water capture
and reuse infrastructure. Currently only limited funding is available through Department of
Health Clean Water Act 319.

In some jurisdictions fees have been based on the percent impervious surface with reductions
for properties that provide storm water retention and treatment on site.
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4.0 STREAM AND GULCH MANAGEMENT MEASURES

Streams and gulches are both sources and conduits of sediments. Stream is the term usually given
to a naturally formed channel with water that flows year round (perennial) or did historically. A
stream may be perennial in some sections such as the upper elevations and intermittent and/or
ephemeral in other sections. Gulches refer to channels that flow for short periods of time
(ephemeral) following rainfall events. Section 4.1 presents available information on stream flows,
instream flow standards and effects on watershed and coral reef ecosystem health.

Sediments originate from ongoing erosion in the stream and gulch channels and from human or
animal activities that occur in or above the channels that have exposed and eroded soils, leading
to deposits into streams and gulches. While some erosion is natural, erosion caused by human and
introduced animal activities is the focus for this chapter. Recent field work on instream sediment
locations is summarized in Section 4.2. Potential management measure approaches to address
sediments in streams and gulches are discussed in Section 4.3. Sections 4.4 and 4.5 discuss
desilting and sediment basins.

This chapter focuses on sediments and corresponding management measures in the stream
channel, and Chapter 5 focuses on agricultural and conservation management measures on the
upper lands adjacent to the stream and gulch valleys. Priority management measures for Chapters
4 and 5 are at the end of Chapter 5.

4.1 Stream Flow

Stream flow is important to the watershed health as it can help in filtering pollutants, contributes to
ground water recharge, and provides riparian and aquatic habitat for native stream species. Stream
flow can also impact nearshore waters. While large amounts of freshwater can cause salinity levels
to decrease and create conditions that are not conducive for coral growth, freshwater mixing from
stream inputs has long been a part of the marine ecosystems of West Maui.

Stream flow is not transferred out of the three watersheds The Honolua Ditch brings in water
diverted from Honokohau Stream (to the north of the Honolua watershed). The ditch water is used
by Kapalua golf courses and resorts for irrigation (about 2 million gallons per day [mgd]), and a
small amount (0.25 mgd) is used for agricultural irrigation (CWRM, 2009-2012 average usage).
The County of Maui also utilizes ditch surface water (with treatment) in addition to ground water
sources for the West Maui drinking water supply. Honolua Stream does have a stream diversion;
however, since 2004, the diverted water has been returned to the stream about 100 feet
downstream from the diversion intake.

The State Commission on Water Resource Management (CWRM) is responsible for the setting of
instream flow standards for Hawai‘i’s streams. CWRM commissioned the US Geological Survey
(USGS) Pacific Islands Water Science Center for a study of West Maui streams titled Low-Flow
Characteristics of Streams in The Lahaina District, West Maui, Hawai‘i (Cheng 2014) as the first
step toward setting permanent instream flow standards. Figure 4.1 shows the identification of flows
during natural median-flow conditions. Most stream reaches are dry under natural median
conditions below about 800 feet elevation. Honolua Stream was estimated as flowing to the ocean
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less than 80% of the time. Honokahua and Kahana Streams were observed to remain dry at least
50% of the time (Cheng 2014). However, during storm events, waters flow and carry sediments
out into nearshore waters. In Kahana watershed, five desilting basins slow storm waters and allow
for some settling of sediments before flowing to the ocean.

Honolua Stream was categorized as having “losing reaches” which means the stream flow is being
lost to the ground water (Cheng 2014). The connection of streams to ground water is notable. The
USGS Pacific Coastal and Marine Science Center is looking at the role that submarine
groundwater  discharge  may  have in  buffering  thermal stress  (bleaching)
(http://coralreefs.wr.usgs.gov/climatechg.html). Included in Chapter 5 is a discussion of ground
water and opportunities to maintain and increase ground water recharge in the agricultural and
conservation lands by protecting existing native ecosystems and restoring native landscapes.

Understanding stream flow can also be important in factoring the rate of sediment transport from
streams and gulches.

4.2 Stream and Gulch Sediment Field Results

Stream sediment terraces were identified as significant suspended sediments sources in a USGS
Western Geographic Science Center study in press (Stock et al, 2015). Sediments deposited over
time have formed deep large terraces along stream and gulch banks (Figure 4.2).

Figure 4.2 Sediment Terraces (courtesy of Michelle Haynes)

The USGS study and anecdotal reports indicate that even during small storm events, sediments can
be released into nearshore waters. Preliminary findings from follow-on USGS field work
conducted in October of 2015 examined in greater detail the extent of sediment deposits along the
stretches of Ka‘opala Gulch and Papua Gulch (tributary of Honolua Stream). Sediment deposits or
terraces were found along 50% of the bank length up to the ma uka conservation areas in these
two gulches.

The report assumption, based on USGS findings, is that streams and gulches that border former
agricultural lands will have sediment terraces from the past creation of fields and roads. The
smaller gulches which only flow during storm events have terraces that are 1 to 3 meters deep.
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The larger stream valleys have sediment terraces that are 3 to 7 meters deep. Because every
subwatershed contained agricultural fields at one time, all are prioritized. Surveying additional
streams and gulches is planned for 2016. Those findings, along with information about the
likelihood of the sediments to erode (based on factors such as rainfall and streamflow) should be
used to reassess subwatershed priorities.

The USGS field work also identified push piles, areas of dirt and sediment that were pushed to
stream sides during road construction and fielding leveling. The push piles are found on the upper
edges and slopes of the streams and valleys and are discussed in Chapter 5 as an ongoing
contribution of sediments into streams and nearshore waters.

4.3 Stream and Gulch Bank Management Measures

Stream measures to stabilize and/or capture sediments eroding from sediment terraces need to be
developed and tested simultaneously with mapping of sediment deposits. A stream restoration
knowledge sharing is needed to identify restoration methodologies that are locally-specific,
scientifically sound, culturally appropriate, and where possible, community driven. Landscape
level restoration and replanting of the former agricultural fields should be considered in concert as
a way to slow surface water flows to the streams and gulches (Section 5.3).

Listed below are streams and gulch management measure elements that need to be explored
further.

4.3.1 Vegetation
One challenge is identifying plants suitable is that the plants species should be:

e Drought tolerant — able to survive seasons without little to no rainfall.

e Moisture tolerant — able to survive storm events.

e Low Maintenance — at a minimum, require little ongoing maintenance and will remain on the
site either as a perennial or self-seeding annual.

e Easy to establish — if possible, plants or seeds that can be planted or timed with the rainy
season to eliminate or minimize the need for irrigation.

e Ecologically appropriate — ideally, native to West Maui, and if not, are verified as non-invasive.

Table 4.1 lists potential native plants that meet the above criteria, are easy to propagate, and are
readily available to install for stream management measures (Rick Barboza and Penny Levin, Pers.
Comm.). Plants from the Pu‘u Kukui Preserve Plan must be used in conservation areas including
the conservation area that stretches to the ocean in Honolua Watershed. There should be a
preference for these plants in other areas. Buffer areas between the conservation and other areas
should be maintained and to the extent possible have native plants to prevent introduction of
invasive non-native plants. Seed stock from West Maui area should be used as much as possible.
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Table 4.1 Native Plants for Stream Management Measures

c 3
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Hawaiian S =) 3
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. Steep
kawelu Eragrgélt.l S Yes incl. Easy X
variabilis vertical
aheahea Chenopodium Yes Steep | Easy X
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S Plumbago Shade tolerant; suitable for
ilie'e : Yes Steep Easy
zeylanica understory
k'upu kupu, Nepf?rol.epls Yes | Steep | Fasy Shade tolerant; suitable for
fishbone fern cordifolia understory

Shade tolerant; suitable for
understory

Carex Grass/

O‘ahu sedge Carex wahuensis | Yes Steep Easy

Heteropogon Mod-

Yes Stee X
contortus b

pili grass erate

Ae’ae, water Only suitable for very wet

Bacopa monnieri | Yes Steep Easy

hyssop areas
Easy/ Suitable for stream area
mamaki Pipturus albidus Steep | Mod- restoration; some erosion
erate control properties
Mod- | Easy/ Suitable for stream area
Alahe’e Psydrax odorata erately | Mod- restoration; not specifically
Steep | erate for erosion control

4.3.2 Lo'‘i Kalo

Lo’i are paddies which pool water and collect sediments before water flows to the next lo‘i and
finally back out into the stream channel. Kalo, or taro (Colocasia esculenta), a staple of the
Hawaiian diet, is grown in these paddies. Lo‘i kalo was one of the agricultural techniques that
allowed Hawaiians to provide abundant quantities of food as described in Native Planters (Handy,
Handy, & Pukui 1972):

North of Lahaina are five valleys watered by stream draining the western slopes of the West
Maui watershed: Honokoéwai, Kahana, Honokahua, Honolua, and Honokohau. The first four
all had extensive lo’i lands in their valley bottoms, where terraces rose tier on tier in
symmetrical stone-faced lo’i.
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Lo‘i kalo can act as microbasins that collect sediments and
reduce suspended sediments in the water. Recent research
on kalo growing and mangroves in Palau demonstrated that
Palauan methods can reduce sediments by 90% (Koshiba,
2013). On O‘ahu a partnership of The Nature Conservancy
and local non-profit Kako’o ‘Oiwi is working to develop
200 acres lo’i kalo and is building the lo‘i walls higher than
usual to capture storm flows and trap sediments.

One of the first steps to establishing kalo lo‘i is to identify
former kalo growing lands. Archived ML&P maps of lo‘i
kalo should be digitized and followed by field surveys to
identify where terraces can still be found.

Lo‘i kalo

Lo‘i kalo require active management and a steady supply of water. Restoration will be most
appropriate where people can access the land, and where there is ample stream flow. Although
Honolua Stream is categorized as a losing stream reach, the upper reaches may still have available
water for loi kalo.

4.3.3 Ka‘opala Gulch Opportunities

A potential location to trial stream bank
measures is the lower portion of Ka‘opala
Gulch ma kai of the desilting basin and
Honoapi‘ilani Highway. This portion of the
gulch is relatively wide and has sediment
terraces with vertical faces (Figure 4.3).
Ka‘opala Bay turbidity measurements are the
highest along the coastline.

Flooding is an issue in this area, and measures
should serve to secure sediments and retain
and slow the flow of water. Possible measures
to test include bank reshaping and plantings to
assess survival and soil and water retention.

Access may allow for equipment usage unlike
upper gulch and stream areas. Landowner
access and participation needs to be secured.
Recently released coastal lidar data (created
using pulsed laser to survey the earth’s surface)
can help to determine drainage patterns and
opportunities. Available storm water system
mapping would also be useful. Sediments have
accumulated in the ocean outfalls, and these
should be cleared to allow for monitoring and
evaluation of trial measures.

A

Figure 4.3 Ka‘opala Gulch
(courtesy of Tova Callender)
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4.3.4 Honolua Stream Diversion Removal

As part of stream restoration, the Honolua Stream diversion should be considered for removal. This
would allow for restoration of 100 feet of the stream which currently lacks regular stream flow. It
would also improve connectivity between the upper and lower portions of the stream. Removing
the diversion would require permitting (Section 4.3.5) and should include a restoration plan for the
adjacent area and should incorporate any plans for lo‘i kalo restoration in the area.

4.3.5 Permitting Considerations

Work in a stream can trigger regulatory requirements listed in Appendix D, including HAR Section
13-169 Stream Channel Alteration Permit and Sections 410 and 404 of the Clean Waters Act. The
agencies administering the regulatory requirements, State Department of Land and Natural
Resources (DLNR) Commission on Water Resource Management (CWRM), State Department of
Health (DOH) Clean Water Branch and US Army Corps of Engineers, should be consulted to
determine whether or not a management measure will require these permits.

Manual planting of native plants typically do not require permits. If heavy machinery is used,
and/or if sediment discharges into waters are anticipated, permits will be required. Lo‘i kalo
restoration and development requires agency consultation and permits. Obtaining permits can add
upwards of 24 months to a project timeline and will entail additional costs.

4.4 Existing Desilting Basins

Desilting basins are management measures that reduce sediments coming through streams and
gullies in runoff water. Constructed in streams or gulch channels, the basins slow the water and
allow sediments to settle out. There are five desilting basins in the Kahana watershed shown in
Figure 4.4. This map also identifies locations of smaller sediment basins that have small
embankments to slow water and induce sediment settlement.

4.4.1 Monitoring Basin Efficacy

The efficiency of the desilting basins in removing sediments is not precisely known. Preliminary
efficiency levels were assessed based on basin size for each drainage area. Kahana, Ka‘opala and
Napili 2-3 desilting basins are undersized relative to the catchment area and volume of storm
water entering the basins. These basins do not hold or impound a significant volume of storm
water and can overflow during rain events.

Nearshore turbidity in the vicinity of the basins was highest for Ka‘opala and Kahana receiving
waters. Sources of sediments can be from above and below the desilting basins. For Ka‘opala Bay,
there is a very small urban area and the source is likely from above, meaning stream, gulch,
agricultural and conservation sources could be the contributors. Because the basin is constrained
geographically, management measures that work to prevent sediments from entering the basin
should be a priority. The high levels of turbidity rating (16 times the state standard of 0.5 NTU)
provide an opportunity to monitor and test improvements to see which measures are most effective
(Figure 4.4).
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4.4.2 Desilting Basin Maintenance

The County of Maui Public Works Department plays a critical role in maintaining desilting basins
via mowing and sediment removal. The grassed areas of the desilting basins are mowed twice a
month. Sediments are removed as they build up, on average about once every two years (see
below for exceptions). One challenge faced by the County is finding locations to dispose of
sediments removed from basins. A past practice of placing the sediments on the dam face is no
longer allowable. Sediments should be placed in areas away from streams and gulches and hydro-
seeded to prevent the sediments from re-entering a basin or being transported via other
mechanisms to nearshore waters.

4.4.3 Potential Desilting Basin Retrofits
4.4.3.1  Kahana Desilting Basin

Currently the County is unable to bring in equipment to remove accumulated sediments from the
dam because there is no mechanism that allows for completely draining the basin. Buried outlet
pipes prevent complete drying of the basin. The pipes will need to be relocated and functionality
tested and restored, or a new valve could be installed similar to the one reinstalled at the Napili 4-
5 desilting basin dam. The Kahana basin capacity could be returned to a near design state by
draining the basin, and its valve would remain closed for most storm events to maximize settling of
sediments. For major storm events, the valve could be opened to allow water through and avoid a
buildup of water or pressure behind the dam.

4.4.3.2  Napili 2-3 Desilting Basin

This basin currently contains standing water and functions primarily as a golf course water feature.
As discussed in Chapter 6, if standing water is allowed to remain, the basin could have plant
“living islands” installed to improve water quality. If the State DLNR Dam Safety Program
determines standing water is not allowable, the basin will need to be drained and the water will
need to be released. If the basin is drained, various measures could be installed to improve water
quality.

4.4.3.3  Other Potential Retrofits

At a minimum, all basins should have vegetative cover. In general, retrofits will focus effectiveness
efforts at reducing sediments for small scale storm events. Some examples of management
measures that might be implemented for a retrofit are found in Table 4.2. Low Impact
Development measures such as lengthening flow paths, bioswales and utilizing vegetation for
treatment can be additional retrofits to the basins to improve water quality and increase infiltration
(Chapter 6). Retrofits can incorporate lo’i kalo techniques, where water flows from one sub-basin
to another and creates a series of sediment settling areas. Retrofits for each basin are site specific
and variables that should be considered are topography, hydrology, land cover, rainfall, etc.

4.4.4 New Desilting Basins

Desilting basins were not recommended for the Honokahua or Honolua watersheds in the initial
1970 assessment as it was based on the need for property protection. After the effectiveness of the
desilting basins to trap sediments is better understood and lo’i kalo has been re-established, new
desilting basins for Honokahua watershed may be considered.
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Table 4.2 Desilting Basin Retrofit Management Measures

Management Measure Image Description

Integrates low-flow channels where
low-flow can be concentrated to
increase channel velocities and
ensure continuous flows through the
basin.

Low / High Flow
Channel Integration

Serves as pretreatment storage area
near the inlet of a storm water basin;
traps and settles out sediments and
pollutants before spilling out to the
main basin.

Forebays

Replacement of turf grass with deeper
rooted drought and moisture tolerant
plants that may reduce mowing
maintenance needs.

Naturalized Basins

A series of treatment measures
strategically placed for a sequential,
multi-layered approach to treating
storm water before reaching desilting

Treatment Trains

s | basins.

X L |
L | L o 1
VEGETATED MARSH  FOREBAY ~ MARSH
SWALE FLANTING FLANTING
I RO RAP

Honokahua watershed had the least amount of pineapple cultivation of the other two watersheds
and its fields were some of the first to cease operations. The future impacts to Honokahua
watershed will likely stem from new development construction. Construction BMPs and post-
construction BMPs also called Low Impact Development techniques (Chapter 6) should address
sediment loads from those immediate sources. Upstream pollution prevention of feral ungulates,
which cause soil erosion, (Chapter 5) should also be implemented. If these and other identified
stream restoration management measures are not effective enough to protect nearshore waters,
new desilting basins should be considered for Honokahua subwatersheds.

W 4-10 PO CROUP7O



WEST MAUI WATERSHED PLAN
Kahana, Honokahua & Honolua Watersheds Strategies and Implementation Report

Honolua watershed land use activities included pineapple cultivation for a longer period of time
than Honokahua. Small sediment basins were installed to collect sediments contributing to areas
outside of the stream and gulch channels. Honolua Bay has had high turbidly readings (6-7 times
the water quality standard) which remain unchanged. However, given the conservation
designation of most of the Honolua watershed and desires to have unaltered stream flow, an
instream desilting basin is not a recommended measure.

4.4.5 Desilting Basin Analysis

Data Gap: To assess basin efficacy, systematic monitoring during storm events is essential. Regular
data collection can track basin ability to capture water from different intensity events. A sample
monitoring form is provided in Appendix E, and NRCS has the capability to analyze the data
provided. Detailed data collection of basin performance along with plume monitoring after storm
events would greatly assist in identification and prioritization areas and management measures.

Subwatersheds with high sediment loads and low basin efficacy to trap sediments (or no basin)
may be higher priority than similar subwatersheds with high basin efficacy.

4.5 Sediment Basins

Sediment basins are smaller, simpler basin designs than desilting basins. A small embankment
traps water to promote the settling of suspended sediments before it flows out or infiltrates into the
ground. The sediment basins show in Figure 4.3 include basins funded using Clean Water Act
Section 319 funding and those funded by landowners. The retrofits in Table 4.2 and LID
techniques can be used to improve basin functioning.

4.6 Stream and Gulch Management Measures Priorities

Because stream banks, desilting basins and agricultural and conservation management measures
are so interconnected, a joint summary and prioritization of Chapters 4 and 5 is provided at the
end of Chapter 5.

i 4-11 #®CROUP 70



WEST MAUI WATERSHED PLAN

Kahana, Honokahua & Honolua Watersheds Strategies and Implementation Report

5.0 AGRICULTURAL AND CONSERVATION MANAGEMENT MEASURES

The Kahana, Honokahua and Honolua watersheds agricultural and conservation lands have
multiple issues including threats from wildfire, trespassing and feral ungulates, to address in order
to protect and improve watershed health. West Maui Mountains Watershed Partnership and the
Maui Land and Pineapple Pu‘u Kukui Watershed Preserve have made significant progress in
identifying issues and implementing projects on conservation lands. Yet, funding resources are
greatly lacking to implement projects important to watershed and water quality health. Agriculture
is no longer the region’s economic driver, and with shifting land uses, new management measures
are needed.

Presented in this chapter are pollution prevention strategies and management measures for
agricultural and conservation lands in Section 5.1. Section 5.2 discusses the importance of
conservation and agricultural lands for recharging ground water, along with management
measures to maintain this functionality, and Section 5.3 presents landscape restoration benefits
and opportunities that build on existing efforts. In the final section of the chapter, priority measures
for streams and gulches (Chapter 4) and agricultural and conservation management (Chapter 5) are
presented.

5.1 Agricultural and Conservation Management Measures

For each land use this section provides:

e A brief description of the types of pollutants generated.

¢ Pollution prevention strategies to reduce the amount of pollutants being generated and
management measures to treat pollutant sources.

e Locations in the watersheds where there are opportunities to implement pollution prevention
strategies/management measures as a starting place (not necessarily an exhaustive list).

5.1.1 Access Roads

Access roads, in addition to providing vehicle access, can consolidate runoff and direct it
downslope into gulches, streams, and onto highways. The eroded soils and sediments carried by
various waterways eventually make their way into nearshore waters. Dirt road stream crossings
can bring sediments directly into streams especially with continued uses which disturb soils.

“Push piles” of dirt, sediments that have been pushed to the sides of the roadway from agricultural
and conservation access road construction, can be found on the edges of roads and streams sides
(Figure 5.1). If left bare, the sediments of these push piles will continue to erode and add
sediments in to the stream or gulch below.

Pollution Prevention

The creation of future push piles should be prohibited via policy measures that promote stream
valley buffers and enforcement of construction storm water BMPs. Road construction and
maintenance should follow guidelines being developed that will direct push piles away from the
stream valley edges. Existing push piles should be immediately seeded or planted to provide
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vegetative cover and secure sediments to prevent any further soil erosion into stream and gulches.
For push piles with very steep slopes where vegetation cannot be established other management
measures to prevent soil loss should be implemented. These might include a combination of
measures such as geotextile covers and seeding. Removal of the push piles could be considered;
however, the act of soil removal is likely to cause some soil erosion.

Push pile locations need to be surveyed and assessed to determine locations that are actively
contributing sediments to the stream or gulch below. These can be determined based on push pile
location in relation to the valley wall, the path of runoff, and the amount of stabilizing vegetation.
Push piles of concern can then be vegetated with more than grass and / or concentrated runoff
redirected away from the push pile and valley edge.

Stream crossings using dirt roads should be discontinued or stabilized to prevent this source of
sediments into stream and nearshore waters.

Another way to prevent access road pollution is to reduce the amount of access roads. Access
roads that are no longer in use or needed can become “decommissioned” roads.
Decommissioning would include tilling and vegetating roadways to prevent water from
consolidating and flowing downslope to streams or other roadways, carrying sediments that have
eroded from the water action.

Management Measures
For roads remaining in use, soil erosion and transport may be reduced by using management
measures in Table 5.1 as applicable to the roadway segment.

Opportunities

The access roads are bare soil roads that
provide access into the upper watersheds.
There are over 73 miles of access roads and
in some areas they follow or cross streams or
gulches. Many of these roads are not well
maintained or have been graded to facilitate
water and sediment transport downslope
instead of infiltrating nearby. Sediment laden
waters drain to gulches and streams and later
flow out to nearshore waters.

Table 5.2 lists the length of access roads in
each subwatershed, the number of stream or
gulch crossings for ML&P provided access
road data, and those crossings from 2005
NOAA CCAP land cover data, which may
include crossings that are no longer used and &
could be decommissioned.

Figure 5.1 Road Push Pile on Side of Stream
Bank
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Table 5.1

Management Measure

Stream crossing
stabilization

Broad-based dips

Access Road Management Measures

Note/Image

| Pave crossings to stabilize; where

possible reorient to be
perpendicular to stream/gulch edge.
For high use crossings use
appropriately sized culverts with
stabilized sides to prevent road
erosion.

Hemser for DUMIEE Buiplaas aR. DiFwediend w8 ey

Broad-based dips, similar to water
bars, are gentle waves on the
surface of roads to minimize
erosion by directing water off roads.
Water flows into the bottom of the
dip and drains into stable, vegetated
areas at the side of the road.

Spreader zones

Microbasins

Bank stabilization

Vegetated areas are used to spread
water drained off the roadway to
increase infiltration. These are used
where space permits.

Micro basins are small pools
surrounded by stone walls and/or
soil ridges to collect the rainwater
and surface runoff. They are used
where there is not space for

— spreader zones.

See Chapters 4 and 6 for bank
stabilization options. Riprap might
also be used.
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Table 5.2  Access Road Lengths by Subwatershed

(o] (-]
: z ;
s | 5 | 2 S E
= e S o =)
= (=] = = =
= = S S S
Subwatershed N N T T T
Access Roads (miles)' 26.8 | 122 [ 0.7 | 65|29 |36 68|08 | 127 | 73
ML&P Access Road
Stream and Gulch 10 1 2 4 0 1 1 1 14 34
Crossings
Impervious Surface
Stream and Gulch
Crossings (not including 9 3 1 1 0 3 3 0 3 23
Access Road stream & gulch
crossings)’

" GIS data provided by Maui Land and Pineapple
2 Impervious surfaces are from the NOAA 2005 impervious surfaces data and are used to highlight areas where less
frequently used dirt roads cross streams and gulches

Prioritization should be given to steeply sloped roads along gulches and streams — especially ones
that cross streams or gulches. Roads with “kick-outs,” areas that direct roadway runoff to adjacent
gulches or streams, should have runoff redirected to adjacent fields for infiltration. Steeply-sloped
roads that cross streams and gulches are also a concern. The Oleson Lab at University of Manoa
conducted an analysis of priority access roads that need repairs, and the findings are being
submitted for publication.

Written procedures for future roadway maintenance are needed to guide the continued
effectiveness of implemented management measures. To fund future maintenance, agricultural
lessees or others with roadway access might be charged for their roadway usage or given
maintenance responsibilities with appropriate guidance.

5.1.2 Feral Pigs and Deer

Feral pigs pose significant threats to soil stability on conservation and agricultural lands. The
existing conservation land fencing and monitoring has helped to reduce this threat in the
conservation lands. Funding is still needed to finish the boundary fence to prevent feral pig access,
and to retrofit existing low fences to 8 feet in preparation for high jumping axis deer migrating
northward (Table 5.3). Ongoing monitoring and feral ungulate removal inside the fenced area will
also need to continue in order to fully achieve benefits.
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Table 5.3 Needed Conservation Fencing by Watershed

Subwatershed Kahana Honokahua Honolua Total
New 8-Foot Fence 7,000 feet 5,000 feet - 12,000 feet/
2.3 miles

4-Foot Fence Retrofit to 8-
Foot Fence

23,300 feet /

1,800 feet 13,000 feet 8,500 feet .
4.4 miles

Feral pigs and a future influx of axis deer are not confined to conservation lands and may pose a
considerable threat to water quality on agricultural lands as well. These ungulates are commonly
found along streams which provide protection and food sources. Hunting programs can help
reduce feral ungulate populations. However, as residential development moves up in the
watershed (Honolua Ridge, Mahana), hunting activities may become less compatible with
increased residential and recreational uses. On O’ahu, DLNR has designated certain days for pig
hunting on an as-needed basis to reduce influxes in the pig population. Announcements and
posted signage can be used to avoid user conflicts particularly with hunting dogs. A monitoring
program is an important component in adaptive management, as pig and deer populations are
very mobile. Efforts to reduce the feral pig and deer populations must be equally nimble.

5.1.3 Wildfire

With fallow agricultural fields, volunteer alien species have established, providing cover and
preventing further soil erosion from occurring. However, during dry periods this vegetative cover
dries and becomes a potential fuel source.

Pollution Prevention
The best pollution prevention is reduction of fire risk by reducing the fuel load. The ML&P grazing
lease is part of their plan to address this issue while putting the land to use.

Green belt buffers should be established between residential and agriculture areas to protect
homes and fields from fire.

Anyone working in the dry areas with gas powered equipment should utilize spark arrestors to
reduce the potential for ignition. Community education on fire risks, hazard levels, and prevention
can also help to reduce the chances of fires being inadvertently set.

The Western Maui Community Wildfire Protection Plan (2014) and the Wahikuli-Honokowai
Wildfire Mitigation Plan (2014) represent extensive wildfire planning. The remaining item that
needs to be completed is the development of a “Go Time” Wildfire Plan to addresses steps to take
after a wildfire to ensure immediate and appropriate delivery of resources and project
implementation for optimal post-fire recovery. This plan should include phone trees and detail
immediate responsibilities for a timely and coordinated response.
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5.1.4 Grazing

Grazing best management practices can prevent or reduce pollutants from the negative effects of
overgrazing and improper stream access and crossings. High concentrations of cattle in areas
especially near streams can increase nutrient releases.

Grazing best management practices include, but are not limited to:

e Herd and pasture management to prevent overgrazing and concentrated effects.
e Stream crossing stabilization & setbacks.

¢ Fencing to exclude cattle from stream areas.

e Hardened watering access areas.

e Provision of shade away from stream and gulches.

Agricultural conservation plans should be developed and implemented with assistance from
National Resource Conservation Service (NRCS) and the West Maui Soil and Water Conservation
District.

The Wahikuli-Honokowai Wildfire Mitigation Plan contains resources on herd management that
provide a foundation for implementing pollution prevention strategies. In addition, ML&P is
seeking expert guidance regarding pasture capacity and the number of head of cattle that can be
sustainably supported (Kaniaupio-Crozier Pers. Comm.). Clear lease provisions are recommended
that detail required best management practices for cattle grazing to prevent sediments and
nutrients from entering waterbodies.

5.1.5 Future Ag Uses / Solar Farms

Future agricultural uses might include forestry and cropland as well as possible solar farms on
agricultural lands.

As noted for grazing, NRCS & the West Maui Soil and Water Conservation District should provide
technical assistance in developing agricultural conservation plans for forestry and croplands. A
proposed pollution prevention policy would require active BMP management plans for large-scale
users of nutrients and pesticides.

For solar farms, or any other construction on agricultural lands, temporary (construction) BMPs
should be followed to reduce soil erosion. These are especially important along sides of gulches
and streams, where slopes and erodible soils can end up being eventually transported to nearshore
waters. Solar panels are impervious surfaces and should be factored into a project’s footprint when
determining storm water volumes and necessary BMPs.

5.1.6 Dirt Biking / Trespassing

In order to prevent trespassing by dirt bikers, round-the-clock security across the watersheds at key
points of entry would be required and would not likely be feasible. Potentially, with diversified
land uses on agricultural lands, an increased presence of users to observe and monitor activity
might reduce incidences of trespassing and illegal activities. Remote monitoring with cameras
during off peak periods might serve as another option if problems persist.
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Dirt bikers may be engaged in conservation programs to increase their understanding of their
impacts on soil erosion, and perhaps increase their participation in conservation practices.

5.1.7 Invasive Species Monitoring

To prevent invasive species from becoming established on the land, there are many policies and
regula